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PREFACE- 


The special features of this manual justifying its appear- 
ance in an already crowded market may briefly be indicated 
as follows — 

1 It IS m the question and answer form, answering all 
the C U Questions — B A (both pass and honours) and 
L A , — of the last twenty-seven years, from 1897 down to 
1923 Answers are full, and yet concise 

2 It fully covers the I A syllabus- In order to that 
end many questions besides the University questions have 
been raised and answered. 

3 Though in the question-and-answer form, it is a 
systematic one All the questions have been systematically 
arranged in different chapters, with an eye upon the sylla- 
bus Questions are all numbered, and clear references are 
given m the syllabus , so that the students will experience no 
difficulty in finding out which topic of the syllabus is discuss 
ed in which question or chapter 

4 Full justice has been done to the most important, but 
oft-neglected, chapters on Experimental Methods and Induc- 
tive Fallacies All the fallaaes have been fully explained 
and exemplified Directions are given as to how to test an 
argument , and all the arguments asked in the University 
are fully tested 

5 A chapter has been added at the end answering all 
the questions asked in the University to test the intelligence 
of the boys 

6 The important questions are marked with asterisks 

7 . The style is easy and lacid, intelligible even to a 
careless reader 

No pains have been spared to make the manual an im- 
provement upon all the existing books and notes in respect 
of both matter and manner Every care has been taken to 
meet in all respects the requirements of the boys prepanng 
for the A. Examination. 
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CHAPTER 1. 

TRUTH A.ND KNOWLEDGE 

Q, JVAaf ts truth • DisUnguhh Itivsttn Formal and 
Mattrial Truth Which of them consUtutis the proper subject- 
matter of Logic ^ {I A , iSf. 

A The term truth is employed at least in two different 
senses, vtz, formal and material Ewmal - truth consists in the 
consistency 'bflihoughts among themselvesi nb^ matter whether 
'they c'opfS^'rto reaUiy^ not. tiT as* mucK as in Logic the term 
thought is taken to include concept, judgment, and reasoning, 
formj.1 truth means the consistency of concepts, of judgments, 
andhf reasonings among themselves Since thoughts find 
expression in words, formal truth necessarily means the con- 
sistency of terms, of. propositions, and of inferences among 
The^niselves Thus, the term “immortal man” is formally 
quite true, for it does not involve any self-contradiction But 
the terms ‘circular square^ ‘wise fool,' 'falsely true, "reasonably 
absurd,’ ‘triangular circle,’ ‘curved straight line’ ‘living corpse,* 
and the like, are formally incorrect, for they are self-contradic- 
tory Again, the propositions ‘Man is immortal,’ ‘The sun 
rises in the west,’ and the like, are not formally wrong But 
,the propositions “Immortal Hanumana has died,’ ‘The fero 
^lous tiger is a gentle creature, and the like, are formally 
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incorrect. Lastly, the reasoning "all men are crows , Ram 
is masi , therefore, Ram is a crow" i? formally valid. Bat- 
the reasoning “AU men are mortal; therefore all mortals are 
men ” is formally invalid, for the conclusion is not m har- 
mony with the premiss 

Matenal truth, on the other hand, consists m the^agreemgnt 
of, thought with reality, that is to say, lei the correspondence of 
our conceptr(hence terms), judgments ( hence propositions ), 
and reasonings (hence arguments) with actual facts Thus, 
the term ‘immortal man’ is materially false, for we can no- 
where find an immortal man, and so the term does not agree 
with the fact Again, the propositions ‘Man is immortal,’ 
‘The sun rises in the west,’ and the like, are materially false, 
though formally valid Lastly, the reasoning ‘4.11 men are 
crows : Ram is a man therefore, Ram is a crow ' is matemllyt- 
invalid, for it does not harmonise with reality 

N B — Formal logicians t g , Hamilton, Mansel, and 
Whately, take the term irtth in the formal sense, while 
matenal logicians, e,g Mill and Bam, m the material sense. 

Belatlon— Formal and Material Truth —From 

the examples given above we can easily gather the relation of 
formal and material truth We can state two propositions 
indicatmg their relation — (i) What , materially true isr 

formally true, but what is matenalfy^faise may not be formally 
false^ Thus the example of crowS given" above is materially ' 
falser but formally auite valid ( 2 ) \yh_^^s formally false is i 
materially false, but what is formally true may not be mate- 
rially true Thus the terms ‘circular square’, etc , mentioned 
aLove, which are formally false, are also materially false But 
the example of crows given above is formally true, but mate- 
nally false 

( For the latter part of the question, see Q 4 .) 

2 Q What fs Reahi’!^ ? 

A Rtahiy is an abstract term meaning txtsfenett as 
opposed to mental representation But when we speak of 
the agreement of our ideas with reality, we use the term in the 
concrete sense, so as to mean anything txistent Whatever 
exist apart from our representations are therefore real Thus, 
the table before me, the paper I write on, the pen I write with, , 
and the like, are real, because they all exist A centau t, a 
golden mountain, and the like, are unreal, because they do not 
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fijdst When I am angry or afraid, the state of anger or fear 
IS real, because it exists in my mind ReaUty may thus be 
external or internali material or mental When, therefore, we 
speak of our ideas as conforming to reality, we mean both 
external and internal reality. 

B -“It should be noted that in ordinary Logic the terra 
reality is not taken in its ultimate sense, niz, in the sense of 
something which is capable of existing hy itself. In this 
ultimate sense the Vedantist holds that Brahman alone is 
real, and the worjd unreal. Nor is the term to be understood 
here in the transcendent sense, that is, in the sense of some- 
thing existmg absolutely out of mind and incapable of being 
experienced by- us In this sense Kant’s things-in-themselves , 
are real iThe term reality is to be understood here in the 
emfincal sense, * c , in the sense of something.capable of being 
experienced by us Thus, the sun, the moon, the mountain, J 
the dog, the cow, love,'hatred, etc , are empirically real, be- ^ 
cause they are all capable of being experienced by us> 

3 Q DisttngiiUh beheetn Formal and MaUrial Logic 
{B A , oS , F A 1 94.00 , !• A , 12), staling the end aimed at 
hy each IdHixch defarfment of Logic is essentially formal, and 
which material, and why I {F A , 00 ) JVhat do you under 
stand by Formal logic I { L A^, 17 ) 

Ai For^l Logic is that, which is concerned only with, 
formal truth7that is to say, with the consistency of thoughts 
among themselves, without taking into account the correspon- 
dence of these with acfual facts In other words, it is occu 
pied only with the self consistency of concepts, judgments, and 
reasonings, and therefore with right use of terms, proposi- 
tions, and inferences. The function of Formal Logic is to see 
(i) tl^t we do^noJ,^use any^incjpnsistent terms, such as ‘a sane 
lunattc,’'^a found square? (2)’that we do not use inconsistent 
propositions, eg, ‘‘All circular' triangles are rectangular,” 
“Some idiots are intelligent” and (3) that we do. not draw.any 
conclusions which are mconsistent jsrith the premisses eg, 
“All men are mOrial, monkeys are not men, therefore monkeys 
are not mortal.” Formal Logic is not bound to look to the 
matenal validity of its propositions and arguments It is 
otherwise called Bute Logic or Logic of consistency 

^ Material Logic, on the other hand, is concerned with 
material truth. In other words, it is not satisfied with the for- 
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mal consistency of our judgments stud inferences, but goes 
beyond, and considers whether the peemisses, from which the 
conclusions are drawn, are themselves right or wrong Suppose 
we reason thus — All ruminants are herbivorous, all camels 
are ruminants, therefore all camels are herbivorons ’ Here 
Formal Logic will only see if the conclusion rightly follows or 
not from the given premisses But Material Logic will const 
der whether the premisses themselves are true, or not From 
this it appears that Formal Logic is condtiwnaUy vali d, t e its 
conclusions are really valid on condition ine premises ^ ^ 
In one sense, however, Material Logic also may be said to be 
formal, for the task of Logic, whether formal or material, is to 
ensure the correctness of the process of reasoning, either 
from the universal to the particular 6t from the particulars 
to the universal Material Logic is , otherwise called Logic 
of truth 

/"^From the above account it is abundantly clear that 
Deductive Logic is essentially formal, for its. business it is to 
see if the conclusions rightly follow or not from the given 
premisses, no matter whether these premisses^ are materially 
true or false , and that Inductive Logic is essentially material, 
for Its business it is to look to the material truth of its 
premisses and conclusions \ 

4 Q WAai ts the end of Logic ? Are all logicians agreed 
about that f ( 5 , g6 ) 

A All lQgipijip^agree.that.the.end.of^Logicjs truth , but 
they differ as to the kind of trutli aimed at by llogic 'Formal 
logicians, e g , Hamilton, Mansel, and VVhately, hold that the 
end of Logic informal truth Logic, they say,takes its premises 
from different "sciences, which sciences are to consider the 
material truth of their respective propositions Logic takes 
them for granted, and only considers whether the conclusions 
rightly follow or not from them Matenal logicians, e g Mill 
and Bam, on the other hand, raamtam that the enji of Logic 
is viaUnal truth, for if we do not consider, the truth" or fals^ 
of the premisses, then our conclusions are useless, though they 
may rightly follow from their premisses ThusVe see that the 
two rival schools hold two different views regarding the nature 
of truth aimed at by Logic We may observe here that the 
mam function of Logic is the consistency of our judgments 
and reasonings But we should also consider whether they 
agree with facts or not Hence we conclude that the primary 
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object oiLogiC IS iormal truth, and^hat Us secondary object 
4 s material truth. 

5 Q What is Knovshdge. ? {I. A,. 09) 

A Knowledge may be defined as a system of ideas 
correfeponcRng to a ?;^tem'bf reality, aocompanieB by belief jn 
such correspondence It thus consists of three factors • — 

(1) It mtlstjbe a system of ideas A single idea does not 
by Itself constitute knowledge"^ “ t may, for example, have the 
idea Ram or mortal, but so fat I cannot be said to have 
knowledge of anything In order to constitute Jknowledge the 
ideas must be connected together, that is to say, I must form a 
judgment that-Kam is mortal Again, as Kant says, every 
judgment is not knowledge An an3.1ytic judgment simply 
unfolds the connotation of the subject, and so gives no new 
information In other words, in an analytic judgment, ^ g. 
man is rational, the predicate is a part of the connotation of 
the subject, and as such does not say anything new about the 
subject Hence it f^ollojvs that knowledge, is constituted by 
■synthetic^judgments alone.^ ' 

(2) Tyi&te vanst be correspondence between our ideas and 
reality, that is to say, the ideas must l?e ‘ hiaterially" , true ' tn 
order, for example, to know an orange I must have ideas cor- 
responding to Its different qualities, such as its form, Us colour, 
'Its taste, etc , If I be wanting in this or that idea correspondihg 

to this or that attribute of the orange, my knowledge of the 
orange must be so far imperfect Again, if 1 think that the 
tiger is a tame creature, or that I am angry when m fact I am 
not angry, then my ideas will not amount to knowledge, for 
they do not harmonise with actual facts For this reason the 
ideas of imagination, dream, illusion, and hallucination do not 
•constitute knowledge, 

(3) There mustj3e_^tf/r(/ m such correspondence. If I 
have certain ideas in my mind, but entertain some doubt that 
these ideas may or may not correspond to facts, then they will 
not constitute knowledge, even if they do correspond to facts. 
Suppose I think that a certain friend of mine is ill. Suppose 
again that the friend m question is really ill. But if I do not 
believe that he is ill, being under the impression that my ideas 
may be due to imagination, then I cannot be said to have 
knowledge of his illness So we see that knowledge excludes 
doubt and uncertainty, , Indeed, in order to know 1 must 
know th at I know 
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Thus we see the elements involved m knowledge If T 
have no ideas corresponding to an object, I am said to be 
ignorant of it Ignorance is thus the absence of ideas Again, 
if my ideas do not correspond to objects, and yet I believe 
that they do correspond, I am said to be subjected to trror or 
tnhiake^ ^ror is much more harmful than ignorance 

N B The above is only an analysis of knowledge as it 
exists m the mind of a subject But knowledge implies (i) the 
subject that knows. (2) the object that is known, and (3) 
the relation of the subject and the object. No knowledge is 
possible if there be no knower, or if there be nothing know- 
able Again, no knowledge is possible if the object be quite 
incapable of entering into relation with ,the subject, that is to 
say, if it be, by its nature unknown and unknowable 

6 Q Explain the difftrence between tmmtdtait and 
mediate knowledge, giving examples How ts it possible to 
advance from the former to the latter t (I A ,09^ Explain fully 
the difference between immediate and mediate knowledge Give 
illustration of each When you go out in the morning and find 
the road in a muddy condition you believe atonce that there has 
been ram in the night explain what is immediate and what ts 
mediate in your knowledge of the subject, giving your reason 
{I A , xi) Explain and illustrate the distinction between 
immediate and mediate knowledge Has Logic anything to do 
with immediate knowledge {I A , l^) 

A Immediate and Mediate knowledge — 
Knowledge is immediate when it is acqumed directly either 
through the sense-organs, such as .the eyes, the ears, etc, or 
through .-introspection (otherwise called reflexion of seif- 
coSsciousness) When, for example, I hear a sound, smell a 
rose, or see a colour, the knowledge of the sound, the smell, 
or the colour is immediate. Again, when introspection teljs 
me that I am angry or afraid or that I feel pain, the knowledge 
of my anger, fear, or pain is immediate 'Thus we see that 
immediate knowledge may be either of outer objects or of the 
inner states of mmd 

KnojTledge,is,„P7fiiia*_.wben ,jt_is.. ^acquired indirectly, 
ihroughyiiiCmedium of ajhird .thing. When, for example, I 
perceive smoke in my room, I know there must xe fire some- 
where near-by Here the knowledge of the smoke is imme 
diate, but that of the fire is mediate , for I know fire net 
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directly, but through the medium of the smoke. In like- 
manner, when perceiving somt cases of mortality I know that 
all men are mortal, the knowledge of the mortality of aU 
men is mediate, because it is gained not directly, but through 
the medium of some particular cases of mortality ^ 

In the.given example, the knowledge of the road 
of its muddy condition is immediate For, these are the facts 
of direct perception Bat the knowledge of ram in the night 
is mediate, for I have not directly perceived ram, but have 
come to know it indirectly through the muddy condition of 
the road 

N, B — Knowledge given by perception is not necessanly 
immediate, for perception may be both immediate and 
mediate When for example, there is a mango lying at some 
distance from me, the perception of its form and colour is im- 
mediate, but that of its smell, taste, weight, etc , is mediate 
The visual perception of distance and solidity, as Berkeley 
says is mediate Inferential knowledge is always mediate 

How to pass from Immediate to Mediate know- 
ledgfe : — With a view to understand the matter let us take 
a familiar example. From the immediate cognition of the 
smoke present before me I can advance to the mediate cog- 
nition of the fire, because on .former occasions I perceived 
them as assoclafed together Had I not formerly perceived 
them as conjoined together, then from the one given I could 
not have passed on to the other not given Therefore, the 
passage from immediate to mediate cognition is possible 
owing, as Hume says, to the association of presentations 
But another thing is necessary for the purpose, viz the uni 
formity of nature Because fire and smoke were associated 
together in the past, it does not follow that they will always 
be associated so > a?? to make our inference possible, unless 
nature is uniform in her behaviours. 

Logfieand Immediate knowledg-e —Logic being a 
science of inference, is directly concerned only with mediate 
But we know that mediate knowledge presup- 
P?l?§Jffimedj[ate .knowledge I cannot, for example immediately 
know that all men are mortal unless I -i^amediately know 
several particular cases of mortality , I cannot mediately 
know that there is fire m the neighbourhood unless I have 
immediate knowledge of smoke From this it follows that if 
my perceptions are wrong then the inferences based on them. 
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■must necessarily be wrong. Logic must, therefore, hare also 
•to take account of perception (obserration), though m an inci* 
dental way Thus we see that I^ogic is essentially concerned 
■with mediate knowledge, but only indirectly with immediate 
knowledge, as being auxiliary to mediate knowledge We 
cannot, therefore, support Ueberweg when he says that 
Logic 15 interested in immediate and mediate knowledge in 
the same sense. 

7 Q Meniion and t^platn the sources of kncnvledt^e. 

'•* A Three sources of knowledge are generally recognised, 
•oh , (i) Perception (both external and internal) (2) Inference 
(deductive, inductive, and analogical) and (3) Authority or 
Testimony. To these three the Intiiitionisls add another, viz , 
Intuition. Let us briefly discuss these one by one * — 

I Perception —Perception is the process whereby we 
know objects through ttic senses Perception is either external 
or internal External perception gues me knowledge of 
external objects, eg,% table, a chair, a hook, a tree, through 
the difl’erent sense organs, such as the eye, the car, etc. 
Internal perception gives me knowledge of the states of my 
own mind, thit is to saj, by means of internal perception 
I know that I am .angrj, that I am happj, and so forth In- 
ternal perception requires no sense organ like the eye, the 
ear, etc 

NB — In connection with perception three points should 
be observed, vi/ , that (i) perception gives us knowledge only 
of particular facts, and not of general principles I cannot 
for example, perceive o// men, but Only some men, {2) Per- 
ception gives us knowledge of what .are present, and not of 
the past, distant, and future In other words, perception is 
concerned with now and here, and not with not now and there 
I cannot perceive what happened in tlie past, nor what will 
happen in the future, but only wbat happens at this moment 
Neither can I perceive what takes place far away from me 
beyond^'the ken of my sense organs I cannot, for example, 
perceive the events of the German war while I am m India. 
<3) Perception gives me knowledge of the states of my own 
mind, .and not of the states of other minds For. the 
knowledge of the states of other minds I have to depend 
oipon inference 

II Inference — Inference is the process whereby we 
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pass from one pr^more given judgments or propositions „ to a 
pfevioiiajfy unknown judgment or proposition, contained iia 
or justifieiLby^them It is a passage from the known to , the- 
unknown— from the given tolhe not-given— from the implicit 
to the esphcit— from the present to the past, distant, and 
future." It IS thus a process of knowing what was unknown by t 
means of the known on the ground of identity or similarity. 
Reasoning may be inductive, deductive, or analogical Induc- 
tive reasoning_is-;fhat.an wb«ch we pass Jromihe less to the 
more general as ivhen we mfer the mortality ^of all men from 
the mortality of somt men. Deductive reasoning is that ib> 
which we reason from the general hot" to the more"geneiaL 
And analogical reasoning is that in which we reason from, tbs 
particular to the particular [For a detailed account of reason- 
ing, see my Deductive Logic, Q 79] 

Relation ^ Perception and Inferanca ’—Perception 
andlnFettiuce iHvolve^ch other * — (r) Inf ereoc^presup poses 
perception I cannot, for example, infer rmnTrbm the muddy 
"condition of the road, unless I formerly ptrcetvtd them as 
associated together Again, I cannot infer the mortality of alt 
men, unless 1 have perceived the mortality of somt men. 
Indeed, as Charvaka holds, interence is proximately based 
upon perception. (3) Perception involvas mference. For 
example, in perceiving an orange"’from~ a distance what I 
actually perceive are its form and oolour , the rest of its quali- 
ties, < ^ , Us taste, smell, softness, etc., 1 infer, 

III. Authority or Testimony —Testimony is a state- 
ment made upon a subject by one who is competent to speak, 
on It. I A slight reflexion will show that a mmute fraction of 
our knowledge is derived from direct perception and infer- 
ence, and that the far greater portion is denved from authority. 
We can perceive only those phenomena which are just 
present before us But they are extremely few in number, 
being limited in time and space. As for inference, very few 
people care to take the trouble of going through the irksome 
processes of inference , most people take to the easier 
courae of depending upon the authority of others, either 
verbal or wntten. Thus, the historical facts of the past, ihe 
current events of the world abroad, most of our religious and 
moral conceptions, most of the results of scientific researches, 
and the like, are accepted by many of us on the autbonty of 
others. 
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IV Intuition — This source of knowledge is mentioned 
only by the intuitionists, t g , Reid Intuition is held to be a 
•peculiar faculty partaking of the nature, of both sense and 
reason It resembles sense in that it gives immtdiaic biow^ 
ledge, and reason in that it gives general knowledge’' 
Intuition IS thus alleged to give us immediate knowledge of 
universal and necessary truths, such as the fundamental laws 
of thoughts, the uniformity of nature, the law of causation, 
and the like 

iV B — Gotama mentions four sources of knowledge, vis , 
Perception, Inference, Analogy, and Testimony 

But we know that analogy is a form of inference, 
and hence is to be included in it. According to Charvaka, 
there is but one source of knowledge, viz , perception He 
reduced Inference to Perception, and excluded Authority as 
being rather a source of false ideas 

8 Q "Great part of the knowledge of every individual 
IS derived not directly from inference, nor even from perception, 
hut from authority ” Explain and illustrate this, exhibiting 
clearly the meaning of authority What part of your know 
ledge have you derived from authority ? On what conditions 
mainly does the value of authoniy depend ? A,, 12). 

A. Conditions on which the Value of Authonty 
depends — • 

It IS very difficult to ascertain which authonty is compe- 
tent, and which not, — which testimony is to be accepted and 
which rejected All we can do is to lay down certain condi 
tions on which the value of authonty depends They are as 
follows — , 

1 Directness — The less indirect is the testimony, the 
greater is its reliability The other conditions remaming the 
same, the testimony of one who has himself perceived the 
event is better than that of one who has only heard it from 
another 

2 Consistency with Experience. :^a piece of 
testimony contradicts actual and possible expenence, ‘we 
should be extremely cautious m accepting it If, for example, ‘ 
a man testifies that he has seen a dead man brought back to 
life, we should place little reliance upon his statement, for it 
coptradicts the course of expenence , 
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3. Moral cliapacter of the Witness. For example, 
•the testimony of one reputed to be a bar is unreliable 

4. Kumepical strength of the Witnesses. The other 
conditions remaining the same, the greater the number of 
witnesses tesftifying to the same fact, Ae more reliable is the 
testimony''^' 

'S. --Disinterestedness. A party interested in a case is 
hardly filJpected-to-speak-the truth, if the truth goes against 
him. For'this reason the evidence of a friend or foe is given 
much less credit in the law-court than that of a neutral 
person rest see "Q "7] ^ ^ 

Q Is Authoniy an independent source of knowledge f 

A. Authority is ultimately traceable to perception and 
inference. What I take on authority from another, the 
•fact that the Tzar has been murdered, must have been ongin- 
ally perceived or inferred by some Besides, in accepting a 
fact on authority I myself draw an inference I reason thus . — 
Whatever such and such a man testifies must be true, because 
he is a reliable person (Major), He testiftes that such and such 
a thing has happened (Minor) Therefore it is true that it has 
happened (conclusion) Thus we see that authority is really 
a form of inference and as such is not an indepeni^nt source 
of knowledge This is the reason why its mention as a soiree 
of knowledge is generally omitted 

10 Q. Wkaf IS Perception ? Whai is inference f How 
are they related to each other logically ? Give examples ‘'That 
tree is a mango tree, it will be loaded with fruits in June 
JSxpldn the elements of perception and inierence involved in the 
statement (1 A„ 10) The sources of knowledge are said to be 
Perception, Inference, and Authority Explain clearly the 
nature of each, showing the difference between them by means of 
examples With which of them is Logic mainly concerned f 
(/ A , I 3 \ 

A. In the above example, the element 'that tree’ is a fact 
oi pereeption, both immediate and mediate Immediately X per 
-oeive only certain colours, certain form, and the like But the 
distance of the tree from me, its sohdity, etc , I perceive 
mediately That it is a mango tree is a fact of mediate percep- 
tion (involving implicit inference), for I judge it to be a mango 
tree on the ground of its likeness to other trees which are 
known to be mango trees. That it will be loaded with fruits in 



( 12 ) 


June IS obnously a fact of inferenct, I reason thus i — Mango 
trees fructify in June, that is a mango tree, therefore, it wil 
fructify m June. 

Logic is mainly concerned with tnftrtnet It may be asked, 
why waiftJv, and not solely 1 The reason is that Logic is bon 
cemed with many other processes" and'^prodjjcts, t g , terms, 
propositions, definition, division, classification, obserratioii, 
expenihent, etc But it deals with them only as auxiliary to 
inference Logic is thus mainly concerned with inferenoe, and 
incidentally with these subsidiary processes and prodaats 

f (For the rest see Q 7 ) 

1. Q. Define the province of\Logic in relaihn to truth and 
hnonltige (BA) 

A. In relation to Knowledge — Logic is essentially 
concerned with mferential, and incidentally wiflT'^eiceptual 
knowledge (Explain and illustrate this). 

In relation to Truth ‘—Inductive Logic is concerned w ith 
material, and Deductive Logic with formal truth (Explain 
and iHustrate this), 



CHAPTER II 

INDUCTION AND INDUCTIVE PROCEDURE. 
Processes Slmulatlngf Indaction 

12 0. What is GcntraUsaHon ? How will you distinguish 
bttwun ^conception and Induction ? Sow art they relattd t 

A Oeneralisationjs, the process p^amving at a general 
truth on tSe^dence of particular^ facts^. The general truth, 
tlmTarrive<i at,' nfaylTe'' either a’general idea, called concept or 
notion, t.g , man, table, or a general ^ ^ , man is 
mortal. Thus there are two classes of gener.ilisation, viz , yon- 
lepiion and induction Conceptibh is the process of generalis- 
ing ^single property, eg, rationality,* or a group of properties, 
i'^'’,'"fa^bna1ity and animality, viewed as a unity Thus when 
by coniparing together several Individ'a&l men, such as Rata, 
Jadu, Kali, Hari, and a few others; I find two properties com- 
mon to them all, viz animality and rationality; I generalise 
these two properties over all similar individuals, and form the 
concept humanity Induction, on the other hand, is the process 
of generalising the conjunction of two properties, t g .humanity 
and mortality. Here also I reach the general proposition by 
comparing and examinmg several particular cases of mortality 
of men, and extendmg the conjunction of the two properties 
humanity and rationahty, found true in these several cases, to 
all similar cases. 

Thus we see that inspite of their similanty conception and 
induction are radically distinct, the former being the genera- 
lisation of one or more ideas or terms , and the latter, of thei 
conjunction of ideas or terms, that is to say, of a judgment or 
a proposiliob We should observe here that although mduc- 
tion 13 distinct from conception, it involves a concept. The 
induction ‘All men are mortal’, for example, involves the con- 
cept man. ' - 

[For the processes of forming concepts, ’’see my DeOuctive 
Logic, Q." 4 ] ‘ 

**#13 Q. What is an Induction f What arc the charocieris- 
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ucs OJ n zaita induction f Explain and lUusirate them fully, 

UA,i8) 

A An induction is process of tnfertn ee by which wc 
^abhsh a general proposition ^om paTticuTar'^jfmTl'n^, 
in reliance w^nlE&tmiformity o/jtyiiutyT for cxhmpVc, 

from saw* cases of the mortaltty”'6f men I infer that all men 
are mortal, I am said to” make an induction. The particular 
facts constituting the matenaVs of induction att supplied b> 
observation and experiment, and the inference from some to 
all IS drawn on the strength of the uniformity of nature 
Hence the marks of induction arc ; — 

(a) It IS an tnfertna, tor in it we pass from the known to 
the unknown, — from the observed to the unobserved — from 
the presenrto the past, distant, and future— from Acre and 
now to everywhere and always 

(d) Induction as dutingui^lied 
fro m a noH^on ., “A notion", as Professor Mitra says, 'm- 
foIvK bm a jsingle idea or quality , while an inductive pro- 
pbsilion expresses a connexion between two notions o r term s. 
Sometimes, nb doilbtrirfibtibn maybti bomplex, involving a 
plurality of ideas or qualities, e g., man, matter, book , and in 
such notions the ideas or qualities, are evidently found con* 
nected But there is a difference even between such a com- 
plex notion and induction fnji complex rxoupnj be connexion 
is tacitly assumed, whe reas in~lnductioD thC-^jjQfjciprus 
open to questi on, and h as thus to b Tp ^ved " 

(c) Ibe inference involved in in duction is from the /ess 
'ge neral to the more genera l^ tha t as to 2the conclus ion is 
more genes at than the premisses I^induction_thprj;,jmJst 
^way^be a htttSfd cfDirVeap anip_lbe unV;tlpryirra_.pas.sage 
from some^lo all From this it follows that if after examining 
every tre^ ofa garden I say that all the trees ot the garden 
are loaded with fruits, I do not make an induction ; for in 
such a case the conclusion is not more general than, but as 
general as, the premisses In this respect induction is to be 
distinguished from deduction. n^chaLa^paasage^from alt to 
some, as also from inference from analogy, which jkXpassagc 
smc-XSLSomi’ 

{d) Induction proppses to esta blish matenal truth. Its 
premisses are, upon obserm/ton jin 

nient Tnouctioa is not satisBed with the formal consistency 
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of thoughts, but goes beyond so as to see if our premisses i 
and conclusions harmonise with actual facts or not Hence 
it must necessarily -depend upon observation and experiment 
for its materials 

(f) Induction is drawn in reliance upon the nhiformi g 
pf na tural in induction 1 pass from some cases to ail {^es. 
Having, for example, observed that Ram, Jadu, Kali, Han, 
Mati, and many others have died, 1 infer that aJI men are 
mortal How can I mfer that all men are mortal, seeing that 

1 have observed only a few cases ? I can not do so unless 
nature is uniform, t e., unless similar things happen _ nnd£r 
s imilar circnmstances 

N B — It should be noted that the term induciion is also 
nsed as the result of an inductive process, as distinguished 
from the process itseli. All gener al proposit ions a rrived at by 
miction a re also called iMuctiohs. ^ 

ISA. Q DiUrrmht the characitr of injeftnee^ aniskovs 
lifra it is illustrated in induction {I. 17). 

, A Csee questions 7 and 1 3) 

^ 14 Q What is fhs chief prolUm of Induction ? 

A Induction is a generalisation from particular facts, 
that is, its function it is to establish laws on the ground of 
particular facts Laws are of three kinds sns , (a) laws of 
equality or inequality, e three angles of a triangle— 

2 r^ght angles These laws are treated of in Mathematics j 

(b) laws of co-esdsteuce, e. g , All men are mortal, i,e , in all 
cases humanity co exists with mortality j and (c) laws of 
succession including the laws of causation Logic is concerned 
with the latter two kmds of laws But as the laws of cause 
and effect are by far the more important, Logic is chiefly 
concerned with &em. Hence the chief problem of induction 
is ,to_indicate the ways in whicn causal connexion is to be 
established betw een antecedents and consequents. ~ " 

^ 15 Q Analyse the inductive procedure, that is, indicate 

4 he steps involved in determining the causal connec^on, 

A, The question can be best answered by taking a 
concrete example. Suppose, 1 am to ascertain the cause of 
ma.ana la the following way we should proceed ; — 

- (1) .1 jgau^ ^ave^o o lserv e several instances^ of maia na 
But a rough sort of dbservatiohV that is,lhe observation of 
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the circamstancea as a whole, will not do I must have to 
analyse th e i^cu^tMce 5 _in_^cl^CM_e,_ t hat u t cLs av. I mu st 
' ^ve't^oliserTe d istmctly t he sepafate acc^paniments ,oE 
malar ia in ea ch cagg The reason is obvious. For, if 1 do not 
marlTthe accompanying phenomena separately, it will not be 
possible for me to say which one of them is the cause of mala- 
ria. This fact^ of separatmg each phenomenon from thejest 
Is, called tsofaUoirol phenome na 

2 The n ext stage is that of Framing a Hypothesis.. 
Suppose, m course of my investigation, while I happen to be m 
a particular village, the people describe to me their bitter experi- 
ence of mosquitoes This leads me to suspect that mosquitoes , 
might be the cause of malana Acco ^ipglv. I frame th e hyp o- 
thesis that mosquitoes are the cause oF malana . 

3. * ^e next stage is th at of the EhmtnaUon of i rrel evatit 
phenomena by vary we the circumstan ca I have now framed' 
tH^^pothesis regardmg the probable cause, viz mosquitoes - 
Suppose, in order to prove the hypothesis, that is, to determine 
whether mosquitoes are the real cause or not, I visit several 
affected places where I find not only mosquitoes, but also two 
other phenomena, viz dirtv—bab its— and— d nnking bab ituaf 
the people Under the cucumstances, I can not say which is 
fEFcausFof malana , it may be mosquitoes, or it may be the 
dirty or the dnnking habits of the people — any one of these 
three. Unless I can, leave out (eliminate^ these two latter^ 
phenomena, I can not be sure of the true cause But I can 
eliminate them, 1 e , leave them out by varying (changing) the 
circumstances Suppose then, I pafythe circumstances, and go 
to a place where men are neat and clean (1 e , the phenomenon 
of duty habits eliminated), and next I go to a place where 
men are of sober habits (». e , dnnking habits eliminated). But 
in both the places I find malana Hence I reason thus — 
Since when dnnking and duty habits are eliminated, malaria 
13 not eliminated, none of them can be the cause of malaria. 
And because mosquitoes are present in all the instances, 
therefore they are the, cause Tbus-we^see that the elimin a- 
ti on of p heno mena by va rying the_circumstances is ^sentially ' 

necessarylo determine the Causal relation! ■ ' — 

* * / 

4 TheJ^st stage^ is t^hat _of ^ener^isatiom When the; 
conjunction of mosquitoes and malaria is in this way observed 
in a number df cases, I generalise the conjunction over all 
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cas6Sj and hdld that lo ’ oil casss niostjuitoBS are the 
cause of malana " 

, , N B We End then that irrelevant phenomena must be 
eliminated in order to determine the causal relation Here 
arises an important question : — In which ways, i e , according 
to which methods^ are we to .eliminate these phenomena? 
Random ways of eliminating them will not do. There must 
be certain methods which we are to follow. And these are 
the Eye Experimental Methods of Mill (called also the Me- 
thods of Elimination, to be discussed in Chap "V"!.) 

16 Q What ts meant by Varying the circttmsiancss in 
scttniifk investigation ? What is the use of the process ? Give 
illustration to show its use <I A , 12) Explain • — Varying the 
areumstances, inductive elimination (/. A , 15) Is elimination 
thl essence of Induction ? Fully discuss the question What 
extictly has Elimination to do with fhe proof of an hypothesis ? 
(2 A ,/8) What do you,, understand by varying the circum- 
stances ? {I At xg) Clearly explain ^ what is msajit bv the 
method of varying the aramstances, and pkow how it helps 
inductive jinvesiigation. Is the method connected in any way 
with Elimination ? {fA , ar) 

. ^ A/ fSee Q 15] ' 

» 17 Q Explain and exemplify the process which Bacon 
called Inference from Simple Enumeration Explain in what 
its inferiority consists, and how it differs from scientific induction, 
(I A ,10'' Exhibit the character of scientific induction How 
does it differ from Induction by Simple Enunleration ? {I A,y 
16) What do you understand by induction by Simple Enuviera 
tion ? iff A , 19). JVhat do you understand by Induction by 
Simple Enumeration ? How is it related to scientific induction ? 
{I A ,21) 

A Inference from iimple Enumeration (Induction per 
Simple Enumeration) js a gener al isation based on u nco ntra - 
dM gd exp enence When, for example, all the crows I hav.e 
observed are^ found to oe black,' and no instancels found tc> 
the contrary, i e,, no'crdw is found* to bfe^not-bHck, I conclude^ 
that all crows are.bUck, It ife Obvious that such an induction^ 
is_p ^ecanous , for a^si ngle contrary instance will falsify, i t, In- 
deed, tne induction tEacalT ^rows are black has been falsified 
by the discovery of white crows m Acstraha The valu e of 
jUcb^Q_jaducnQj^s,Jfbexgfore,^ ver y small The greater th? 
Dumb^r^t oLserveg ms^nce^ t he greater is tb6 prooabi.ity of 
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§UPh-an induction. ' But it #an jiejrjejLjreacJj.certMntfi_nor 
a^^h_deg^ o f proba bility . 


v/ 


Scientific induction is that wh ich is base d up on the 
MethodslefJIBliinlnatibn, In other wc^dsTn is an i nguctio n 
wHpi .establishes causal connectiocTb'y.tf/iCTWfl*/!^ ir^lezant 
phenomena Now, because in a scientific fnduclion the ir- 
relevant antecedents, which may be suspected to be causally 
connected with a given effect, are eliminated, it is proved that" 
no one of them can be the cause of the given effect, ^e in ^ 
variable antecedent being thus proved to b iiJiieJ^ailse Induc-^ 
tion by Si mple Enumeration, o n the oth^r ham.d, is not baseff 
bn the Methods ~bf ETirninatipn "(ExpeTlmental MethooiiJ. 
There IS no y^igg the circu mstances, no elimmation of 
irrelevant ‘pbenomeua. H ence its conclusi on is much le ss 
Seit ^ tEan th at' or ~ iciei^fic~'lndu ction Scj^tific induction 
c an esTablSKlhe lawTof causyT^ , but itca n establish o^y 
th ^laws of co-existen cej J,ij.ghl3iC^ii]LPldi»lJa^^ 

18 Q DtUingmsh ptrftct induction from imperfect in- 
duction (/. .< 4 ,, 14) Distinguish betisten perfect and imperfect 
Induction (/ A rf, t8), and estimate the importance of the 
distinction {I A.t 17) Distinguish between perfect and 
imberfect induction Which of them constitutes induction p roper t 
and why ? A 21) 


A An induction i's_ called perfect, when it is established 
after all the particular cases have been examined , and it is 
called imp«fect, when it is eslabhshed only after some cases 
bave_been ^amm^ Thus, when i"e?tablisb the general pro- 
positionr^ , that all the members of the present Bengal Legis- 
lative Council ate above thirty, after having observed each and 
all of them, it is said to bfe perfect induction Or, when I 
state that all the continents have large nvers after having 
examined Asia, Europe, Africa, America, and Australia, or 
state that all the apostles were Jews after having examined 
Paul, Peter, and every other apostle, perfect induction is 
illustrated Oji.the-nthRr h and, when I establish the geiiera l 
proposition thht al l ammals are mo rtal after having examined 
on^ some “cases of morta lity, the induction “is said to be 
imp'e rfect " - - 

This distinction was drawn by the scholastic logicians of)' 
the middle ages But now the distmction is quite unimport- 
ant , for according to the modem conception of induction,, ' 
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perfect., mdaction is no^ mducft on at all. because_there is no 
' elemen t of inference" m ft.' There is no passage from the 
known to the unknown, because the conclusion states nothing 
new, but is only an e pitome of the premisses . There is no 
g eneralisation involved" in it — no j amp from the obse rv eElo 
thejinobserved — ^no hazardous lea p into the dark . It is only 
a summation of particular observ^ facts_ Mill calls it 2 ^ verbal 
tr ansfomdt ion. What was called imperfect mductio n is what 
the modem logicians call inaction, 

N. B — The reason why it is called perfect mduction 
seems to be that the conclusion in so-called imperfect induc- 
tion is more or less uncertain, ' because only a few cases are 
examined. It may be noted here that some modem logicians 
use the term perfect induction m the sense of scientific 
induction 

19 Q Are the proofs of Geometry inductive or deductive t 
You draw an isosceles triangle on a hoard, and prove that its 
basal angles ate equal, and then draw ifie conclusion that all 
isosceles triangles have their basal angles equal Explain the 
logical character of the conclusion {LA., lo) 

A Some logicians regard the proofs oL-EucUd_asJbeing 
induj^ej on the ground that in such- a p roof— we reason from 
s ^eio gif ' Thus, having proved the equality of basal angles' 
In a particular isosceles triabgle drawn on a board, I conclude 
that such equality holds good in all similar tnangles.^ A 
slight reflexion will, however, show that this reasoning widely 
differs from mduction In induction, irjm a single ip stanoft 
I cannot draw a conclusi on^ but here from a single case T 
draw a universal conclusion In induction,-- the__greaterjhq 
numberjjf, , inst ances ob served,- t he grea t er is the proba bility ; 
but here the number of instances serves 'no purpose, one 
instance being quite enough Lastly , mducti on cann otgive- 
certainty, but only U very Sigh degree of proba- 
bly ; whereasjhe_cqnclusion_of a geomeirical_demonstratiofi 
> beyond all question . The fact is that tue conclusions' 

are deduc ed from defimtio ns.' axionfs'lmd'previduF 
lyjst abTi^ed propositio ns ;-^5ISii^m._is,drawn only to help 
the m^tal processjof feasnning,^ 

dY B. ' To this form . of reasoning Mill gives the name of 
Induction by pgrityjat reasoning, bec ause the dem onstration 
made with reference - to a particular diagram~isBeliev^ to 
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hold good m all sitnilaf cases (panly means similarity). But 
indu cticn by parity ot reasoumg is not a separate form of 
reasoning, but a deduchvt form of reasoning 

20 Q What ts a mathtmatUal Induction ? Exhibit the 
logical method involved in a mathematical induction, eg, 

,+2 + 3 + 4 . + »« ^+0 (BA H,o7) 

A When a mathematiiian observes that 

; + ,»?(i±:2,.+, + 3-3i3il>, r+ = +; + 4-44ti), 

2 2 ^ 

and so oi, for a sufficient number of tiinesi he concludes that 

«(>>+ 1 ) 

2 


r + 2 + 3 •• +«' 


This form of generalisation, i e , the generalisation of a senes 
after having observed a sufficient number of instances of the 
senes, is called a mathematical induction 

(There can be no doubt that this is an induction, for the, 
conclusion is inferred from particular instances, and it is more 
general than the premises A single instances is not enough 
here (as in geometneal proof) to establish the general conclu 
Sion , a sufficiently large number of instances is necessary for 
the purpose Still it cannot be said to be a scientific induction, 
for It is not based upon the experime ntal methods In fact, it 
i s an induction, per"simple eaumerati on, l^^ed upon universa l 
agreeme nt (uncontradicted experience \ partakin g of the nature 
ol the ultimate laws of natui e^ ' ~ 

(■^‘21 Q What ts a Colligation of facts 1 Distinguish 
between Colligation a~ d induction 

A Colligation literally means hnding together. Colligation 
of facts may be 'defined as the “ruen tal operation which 
enables us to bring a numb er of actually o^servecTpHeHomenEL ■■ 
under a general , o r which eh'^fieslIsTo " suffTUfTir 

uu'm'bF£lQr detairs~^in a si ngle proposition" (Killicfc, "after M. 1 II) " 
Facts are said to be colffgateB wb'gtrthej'are bound together 
b> a suitable conception Thus when I observe that each boy 
of a particular class is intelligent, 1 conclude that all the boys 
of the class are intelligent Ibis 13 perfect induction, and 
here 1 connect together all the boys of the class by the notion 
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mteiligence < Hence perf^t indgc Uon _ is coH igajiop. 
-Again, when I form the' concept «cn', 1 connect together the 
individuals of a species by the notion humaniiy Hence 
conception is_als o colligation Thirdly, when from some cases 
-of mortality, I infer that all creatures are rnortal, I bind to- 
gether the individual creatures by the notion of mortality 
And th is is induction Hence mduction is also colligation 
Then again, when Kepler, after having obs^rvi^ nSifTerent 
places occupied by the planet Mars at dtfferent times, joined 
together these places by the conceptio n of an ellips e, and held 
that the orbit of the planet Mars is elliptical, he is said to have 
- lylligated these different places In like manner, cl assifi cation, 
deSnihonTand description are cases of colligation o f facts, for 
io these also weliind together factsTiv appropnate notions . 

Wh ewell identifies colligation with induction But irom 
what we^ha^ said above it is quite clear that colligation is 
something more than mduction, as it includes many other 
processes, t g , conception. In most cases of colligation, as 
we have seen above, there is no real inference involved 
Hence, Whewell’s identification of colligation w_ith_induction 
is based on a misconceptionrofi-tbe nature ]qf_ induction Still, 
therefbrej^ngfitly remarks tha t mducti pj£^isj:pUigation, but 
colligation is not necessanly induction. '■ 1 

^22 Q DfSfingutsA clearly between complete and incomplete 
induction (/, A , i8) 


A The term ‘complete induction^ is ambiguous. Bam 
uses* the term complete induction in the sense of what is 
ordinarily called induction, including both "scientific mduction 
and induction per simple enumeration. 'A complete mduc- 
tion ” says Bam, “ is^^generalisation that shall express what 
is conjomed everywhere and^ at dll times ^ Unlike perfect 
induction it is a leap, an advance ' from the known to the 
unknown — from thejobserved^j, loathe unobserved. The term 
complete induction is sometimes used also m a narrower sense, 
CO as to mean only sciefitific mduction, and not mduction per 
simple enumeration The term "incomplete inducuon’ also 
*s vague and ambiguous Some, Fowler, use it in the 
sense of an induction which has not fully satisfied the condi- 
tions of one or other of the experimental methods An 
incomplete induction is the result “of an imperfect fulfilment 
Ot one or ether of the inductive iiJiethods"(Fowier) Others use 
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it m the sense of an inference which involves a subconscious' 
and implicit operation of a universal proposition. This is 
illnstrated when seeing that a number of tigers are carnivorous, 
I declare that the tiger before me must also be so. Here I 
cannot say that this new tiger is carnivorous, unless all tigers., 
are carnivorous So my inference is impossible without the- 
aid of the universal proposition And yet I am not conscious 
of the universal proposition, but pass from particulars to a 
particular, the universal proposition operating but implicitly.. 
Inference from analogy is of this type 

23 Q State, explain, andtlluitrate the various kinds of 
induction, improperly so called Explain clearly in each cast 
w7^ It IS not an induction in the proper sense of the word, 
ir) What are the different kwh of processes that simulate 
induction ? Exhibit and illustrate each of them, and explain in- 
each case why the process is not real induction {2 A , 19) 

A The following are the kinds of induction, improperly 
so called ; — 

1 Perfect Induction (Verbal Transformation, as MiIE 
calls it) 

2 Proofs of Geometry (Inductions by Parity of Reason- 
ing, as Mill calls them) , 

3. Colligation of facts 

The above are also called processes simulating induction, 
because they look like inductions, but really are not induc- 
tions 

[As for their explanation, and as for why they ate not 
really inductions, see QQ 18, 19, 2l.j 


-^CHAPTER HI. 


GROUNDS AND CONDITIONS OF INDUCTIVE 
INFERENCE. 

Uniformity of Nature. 

24 Q Distinguish between the iorm and the matter of 
reasoning From what sources does thought obtain materials fos^ 
Its reasoning ? (I A , la) 

A. Everything has both form and matter. Take, for 
example, a table A table may be rectangular or circular la 
form or shape. Again, its matter may consist in wood or stone. 
So two tables may resemble, or differ from, each other in 
respect of both form and matter, or in respect of any of them. 
Simdar is Ae case with re^onmg Tjie-y«»'OT- of-^r^onipg 
consists in th'e f process oC drawing, 'the' concruiion, i e., the 
method according to which the conclusion is drawn , and the 
matter of reasoning consists in the materials or terms_ constitut- 
ing the premisses. Two arguments may differ Irom^ach other 
in respect of both form and matter, or in respect of one o£ 
them For example, the syllogism “All men are mortal, 
Indians are men, therefore Indians are mortal,” differs from 
the syllogism “No beasts axe rational, all cows are beasts, 
therefore no cows are rational” both in form and matter. They 
differ in form, because one is in Barbara, and the other in 
Celarent , and they differ in matter, because the terms__ cons- 
tituting the premisses of the one ate different ' from ""those 
constituting the premisses of the other ^There are three| 
fimdamental forms of reasoning, viz , mductive, deductive, and? 
analogical. In the ihductive form th^'^bte^ of reasoning is| 
from some to all , m the deductive form, from o// to some | 
and in 'the analogical fdrm, from som^ to some, 

y Observation and experiment are the sources from whicla' 
we derive matenals for inductive and analogical reasoning* 
As for the matenals (premisses) of the syllogism, the universal 
premiss is ^ either a necessary truth, or is supplied by a. 
previous induction, and the particular premiss IP STinnlipf? I 
by observation and experiment. (Give examples) V 
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' -^5 Q State the ultimate grounds of induction {BA,, 

07) Explain and illustrate the basis of the argument from the 
known to the unhnown 1 {h A , 01) Investigate the grounds 
and conditions of inductive inference (I A,, ^7 • State and 

explain the grounds of inductive inference (I, A , xS) , 

A Grounds of Induction The expression ‘grounds 
of inducUon’ is used in a twofold sense. In the first place, 

It means the pjipapies^or laws underlying the /(?m or process 
of inductive reasoning— tbe principles^up^li which ^e ^oces^ 
jof^tnductive inference- is"*^ Based ' TBe^"'^re,'^*^ therefore, 
called the formal grounds^ Secondly, it means the sources 
from which the materials of induction are derived These 
are, therefore, called the material grounds ‘The uniformity 
of nature' and ‘the laws of causation’ are the formal grounds 
of induction, and ‘observation’ and 'experiment' are its 
m^nal grounds Let us consider these one by one, — 

I Formal Grounds of Induction \ 

/ (A) Uniformity of Nature Before understanding 

how the unuormity of nature constitutes the formal ground of 
induction, we should understand what the expression means 
The uniformity of nature, being an ultimate fact, is strictly 
indefinable It has been variously expressed thus — ‘ Nature 
repeats itself, ‘t he future resembles the p ast’, ‘whateve r had 
Ofefin_Hiirbe’, ‘The absent is like the presenf, unwerse « 
governed by laws !., and so tortS its precise meaning is that^ 
ijn_dgr^siraiiar,^cucumstance 3 ,nature,bebaves similarly, thatjs^' 
to say, if the same or similar conditions be repea ted, th e same i 
or similar phenomena will recur ~ ~If water quenched thirst ]' 
■in the past, it will always quench thirst , if fire burnt in the 
past, It will always bum , if oxygen supported combustion in 
the past. It will always support combustion , and so on It may 
be asked, why should it be so ? Why, for example, should 
water be always quenching thirst,because it did so in the past? 
Tne realistic philosophers answer this question by saying thaS 
all waters are identical in essence, and that this essence, bein^t 
identical, manifests itself in the same way m all cases 'This^ 
essence is called the ground, and the manifestation is called 
the consequent So we see that the realist? explain the uniform 
behaviour of nature by the essential identity of the same class 
of objects, — ^by the principle of the gronnd and consequent 
But the empiricists have no explanation to offer. Thfey simply, 
say that similar events rill take place under siibilar circum- 
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stances But a question may be raised here, is nature reallyj 
uniform ? How can you say so in view of her thousand and* 
one whimsical , behaviours ? Ho^jfor ^example, _will „you. 
^oncjle^her. ^apparentjrregulafities, such as earthquakes and 
cyclones, vath^her^uniforraity ? , In answer to this we may say 
that 'earthquakes, cyclones, etc., are no exceptions to the rule 
of uniformity, nghtly understood. For whenever the conditions 
under which earthquakes, etc., happened in the past are 
repeated, these will invariably occur. We may as well argue, 
because Indians are dark-complexioned and Englishmen are 
fair-complexioned, therefore nature is not uniform , or 
because to day it is raining, but last year on this date it did 
not rain, therefore nature is not umform Such arguments, if 
adduced by any, are evidently based on the misconcep tion-. of 
tjie nature o f the unifor mit y of nature. Had the climatic 
conditions *of India obtained in Engird, surely Englishmen 
would have been as dark complexioned as Indians, So we sect 
tha t the caprices and irrpfpilantiftS -Of nature are but seeming. | 
^and not re alf and that nature at bottom 15 uniform lai 
opsratio ns 

pass on to consider how the uniformity of nature 
constitutes a formal ground of induction^ Suppose I observed 
several cases where oxygen Supported combustion. How can 
I jump from these few cases to the universal conclusion that 
oxygen supports combustion in all cases ? 'Wfakt is the 
justification of this leap from somt to all — from the known to 
the unknown — from the observed to the unobserved ? I cant" 
do so only on the assumption that oxygen will behave in the 
same way m'future as it was found to behave in the past, that; 
is to say,t^^a^j:eJs.-Umfotai_^so_fM,a 3 tWs^case is cpncemedi 
The uniformity nf nature is thus the uUTmate~'assuinpfion^ 
the ultimate ground of all inductive inferences In fact £ verv* 
inductive in ference is ultimately speaking, a syll ogism with .a 
uniformity of nature as the major premiss For example, 
v^hSh^^om some' cases of hucoan’^morVahty It is inferred that 
all men are mortal, the inductive reasoning may be thrown, 
into the syllogistic form thus "—Whatever is true of Ram, 
Jadu, Kali, Han, and a few others is true m all similar 
cases,/ f., in cases of all men (major) ; mortality is true of 
Ram, Jadu, Kali, Hari, and a few, others (minor) : therefore, 
moitality is true m all, similar Cases, that is to say, all men are 
mortal (conclusi 
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s/(B) Law of Causation The law of causation states 
that every phenomenon must have a cause Logic is not 
conversant with the caose of the universe as a whole, but of 
finite things and events which have beginnmgs m time, t t , 
of fhtnomena The question is how the law of causation 
forms a ground of inruction. We know that the main 
f unction of induction is to lay down rules for determ ining 
Che causes of p articular ph ingmenaj- Now, it there be no law 
of causationribat is to say, if there be no knowing that all 
phenomena_„are ^caused, then -there -is -uncertiainty_as-fo 
wheth« a particular phenomenon has a cause or not, and 
consequently-^an_attempt to tietermine jts^cause.may chance- 
to be futile yd^oreover, we know that causes are determined 
by the expenmental methods, and those methods are the 
different aspects of causation Hence induction is based on 
the law of causation.^ 

Thus we see that neither the uniformity of nature nor 
the law of causation constitutes by itself the formal ground 
of induction, but both of them taken together. The law of 
causation, coupled with the uniformity of nature, is that the 
same cause always produces the same effect 

N B . — It sliould be noted that the empincist cannot 
consistently make a separate mention of the law of causation, 
seeing that it is but a special form of the uniformity of 
nature ^ , 

II Material Grounds of Induction •— 

(fl) Observation. — The particular cases from which the 
general conclusion is drawn are supplied by observation 
Thus when from some cases of the rusting of iron I infer 
that in •all cases iron rusts if exposed to air, I gather the 
particular instances of rusting from observation, 

(^1 Experiment In some cases nature does not present 
us with suitable instances, from which we are to arrive at a 
general conclusion In such cases we are to produce them 
artiBcially i, e , by means of experiment (for the distinction 
between observation and expenment see Q 42 ) 

1, iV The expressions 'ground of induction’ and •'con- 
dition of mduciion' are usually taken as synonymous. Some, 
however, distmguish between them. In Prof Mitra’s bookj 
the following conditions are mentioned— (A) Subjective 



CHAPTER IV. 


GROUNDS AND CONDITJIONS OF INDUCTIVE 
INFERE^ICE 

(Continued). 

CAUSATION. 

30 Q WAai ts the Law of Carnation ? How may the 
Jaw be best expressed ? {I A , rf), 

A Logne is not coDcern edjath-the-cause-of-4:be_U Diver se 
as a whole , but of a liii^d portion of it In other words, 
^t isDODcemed with the cause _of a j3henDmenoD ,^_chaDgfi,.A 
h asla^ -begm BiBgu ^Ihck states the law after Mill 
Thus bit *^ EVerv phenomerion which has loginning mus t 
h ave some can^ ( 2 ) Given the cause, thei effect willinv ari- 
■ahly fnllnw , provided that counteracting causes do nd TeSsf.* 
The law tbus~consists of two clauses The first clause states 
thTt'noffilng rjin hajoncausedriE^^ that- PPibin^gcan 

happf'p hy nh nnrR or. g pontaneously. When, therefore, we sav 
t^su^and suW^ event h^ happened by chance^ all we 
mean is that we are ignorant of Us cause. The law of causa- 
tion thus leaves no room for chance It denies that anything 
•^can take place spontaneously — that something can arise out of 
nothing Whenever, for example, a man dies, a house is 
burnt, or there is a flood, there must be a cause — it cannot 
happen of itself. The second clause states that the effect 
follows the cause uniformly It denies *that events-ToTlw 
oije another irreguiarlyi”mmscnminately, or capriciously." 
Under similar circumstances fire will always bum, or a body 
will always fall, as it did in the past This part of the law 
of causation is an aspect of the law of uniformity . 

The above statement of the law of causation is silent uponO 
the quesPon of the nature of cause, viz , whether the essence 
of cause is force, or will, or anything else Now, in Empirical 
Logic the term cause is not taken to mean an efficient or a 
final cause The cause of a phenomenon is also a pheno- 
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menon Hence a better and more expliat statement of the 
law IS that made by Bain, which runs thus 
jthat happens is definitely and untf QjjnlLCflPPfiCted-Mth^Qmg/ 
(prior event or events, which bappenmgt it bap pcji^. and wbicq l 
\^ing jtjails.‘' " 

^ 31 Q What an the markt of the caust of an tvtni, 
whtn it ts cafahle of being exactly ascettcaned ? Explain an$ 
illustrate them {I A , 16) Determine the character of the 
cause (/ A , 2 i) Examine in detail the statement that 
cause is the immediate^ tnvanable^ and unconditional Antecedent 
of an effect, (/ A , so) 

A THr rjtntjp of n phpnnmp.non mav be defined as the 
eroup-of-a ntecedents. which oc curring, the given Phenomeno n 
follow?, invyiablv and , un cyiriduinnallyr Let us analyse this 
definition so as to ascertain the marks of a cause . — 

(i) The cause is antecedent Xo the effecl;. that is to say, the 
cause IS a pHenomqnon that precedes the effect, which in 
relation to the cause is called consequent But this is a disputed 
point It has been said by some that since the cause impltes- 
ap effect) the cause cannot exist until the effect occurs, so that 
the cause and effect are simultaneous “But this is a blunder^ 
f or whilst the word cmst implies effect, Jt also imphes futurity 
of the effect, a nd effect im plies the relative priori ty of t he 
Cause ,*' (C Read) Again, when we say tuat the sun is the 
cause of light, or that gravitation is the cause of the fall of 
l^odies, the cause is synchro nous With the effect , for there can 
■Be no light or no fall of bodies if the sun ceases to nse or gra- 
vitation ceases to exist In answer to this it is said that the 
cause m such a case is ‘made up of moments or minute 
factors,’ and that the effect is also made up of corresponding 
moments, and t batJSacb m oicanh-nLcaaRejs-a ritfie^ 
corresponding momen t of _th e "effect . so that although tb^ 
^£ijkLcaii-.e may ‘nnLj^^d£_tha-whele-egect»_e ach fractiod 

ofjli£jcause-piec€de5-4be--correapend'mg-fracltoir-of^h^«Sect] 

must not, however, draw a sharp Ime of demarkation bel 
tween the cause and the effect seeing that the operations of 
nature are continuous 

(^) The cause consists of invariable anteceden ts It goR 
without saying thievery "antecedent cannot belegarded^as ’ 
cause Suppose I move ray hand, and the next moment 
mango falls from a tree Here although the movement of 
hand precedes the fall of the mango, it cannot be held as it 
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■cause. If A sometimes precedes B, and sometimes not, then 
it cannot be considered to be the cause of B. The cauae mus t 
p recede the effect m all cases vrithout fail. 

(3) ^e caus e is, Jthe u ncondiiiotial set of antecedents. 
Had everTinvariable^tecedent beenT tbe cause, then day 
-PTOuld have been regarded as the cause or effect of night, or 
the flash of the gun would have been regarded as the cause of 
its report But no one entertains such a view. From this it 
follows that the cause is something more than a bare invanable 
antecedent " In fact^ the cause is, as Mill says, thei 
unconditional group of antecedents, that is to say, the cause is / 
the assemblage of antecedent events which can give rise to tbe 1 
eSirt mthout depending on further cohditions This is the I 
reason why day canaot be held as the caose or effect of night, ’ 
for day’s preceding or succeeding night depends upon the 
further condition of the rotation of ^e_ear.h round its axis. 

(4) Tfae-causeis~th'e''mgigifta/g se t of antejced^ts An 
antecedent which is very remotely connecTed 'witff an event is 
to be excluded from its cause If we are at all to honour 
such a distantly connected antecedent with the title of cause, 
•we should call it a rtmoit cause (for the meaning of the term 
*remole cause’ see the next question) It should be noted that 
immediacy follows from uncondihonalncss ; for if B succeeds A 
without depending upon further conditions, it follows that B 
succeeds A immediately It suonld, however, be observed 
that the term immidiait must not J peje gnstrued too strictly , for^ 
there may be sometimes a noticeable interval of time between 
a c§.u5e and an effect 

li^Thus ive see that the marks of cause are (r ) antecedence, 
(2) invariabihty, (3) unconditionalness, and (4) immediacy. 
Tnese are called the g'lahiafive marks of a cause. To these 
another mark is added by the upholders of the doctnne of 
conservation of energy,^uis , (5) the equality _of cause and 
effect This is called the quantitatiut mark of a cause For 
example, two molecules of hydrogen and bne molecule of 
oxygen, combined together, give rise to an equivalent amount 
•of.w^ater, 

32 Q Expound the scientific conception cause, 

5 PJh Analyst the scientific conception of a cause^ 
{B, , 07) WTiat is meant by iht cause of an esHtti ? Explain 

4ht aiffertnce between tbe cause and condition of an' events and 
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dtiiingutsh bsivBttn the proximaU and remote causes Illustrate 
your meaning by examples^ A man is crossing a river in a 
small boat, a sudden squall of wind comes on, the boat founders 
and the mams drowned What do you consider to be the cause 
and conditions of his death ? (I A , 13) What do you consider 
to be the difference between cause and condition 7 Give examples^ 
'If a workman carrying a burden palls prom a ladder and is 
killed, what do you consider to be the cause and conditions of his 
death ? A distinction mav be made between cause from 'the 
scientific and cause from the merely practical point of view In 
the above case what may be regarded as cause from the merely 
practical point of view ? {I A , is) Distinguish, betwj gi 
the scientific and the popular view of causes {I A . 14) Depine 
precisely what is meant by cause of an event How is a cause 
distinguished from condition 1 {I A , ip) Explain cause and 
condition {I A , 1 5). What is a cause ? What is a wndtUpn ^ 

A. The aclentiflc Conception of Cause 

The cause of an event is Us invanable, unconditional 
group of antecedents Each of these antecedents is called 
condition condition may briefly be defined as that which 
exercises some influence on the effect the influence may be in 
the form of either production, prevention, or modification 
Anything which helps, destroys, or retards an effect may be 
viewetL as a conditioji* '^ (Mitral Conditions m&y thus be 
either p ositive o r neg ative The positive conditions are those 
which help and the negative coridillOUS are ihuyu Whiciniivvart 

llib uimltiCtmtuTthe, effect In other words, the pWtjye 

conditions are those w hich being presen t, and the negative 
conditions are those which being a^rtwiC belp the production 
of the effect , t hat is to say,i f the positive conditions be ahs ent. 
^e effect jwill not .be. produced, and it the negative conditions 
fi e present, the effect will not be produced A condition is 
j'hus apart ot th e cau se, and trom the strictly^dentiffcCpoi^ 
gtj^ew, a cause islthe_^ m' tota l ot con ditloflg. btUlT p ^itiv e 
negertlVEriijt he fir 5 r^^mpIegivennWnvp.^ti^ft man's death 
is due to the following conditions, viz,, (a) his crossing a river, 

his doing so in a small boat, (c) the sudden squall of 
wmd, (<f) gravitation, (e) the sngbca^g prpperty.ofjy^ter, 
and the like. These are the positive^nditions, because they 
being present, the effect is produced. But then if a boat 
came to his rescue, or if he were a skilful swimmer, he would 
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not have died. Hence the absence of a rescuing boat and 
his inability to swim are the negativ e conditions. Th£_aggre^ 
4gate of these conditions, positive ajadjaegative, constitutes the 
^use . T'i^'h'e student may, dntbe~^ line just indicatedpmaly^ 
^BFsecond example] 

e have said above that from the scientific point of view,- 
ncp tnutlifv nf conditions, both positive -and 


negative Now we know that the vanous parts of the 
universe are interrelated, so that if we strictly insist upon 
including all the conditions, then it comes to this that the 
whole universe is involved in the production of each effect. 
We must, therefore, include only the proximate conditions 


ude the remote" ones Of the_ 


those are g enerally omitted which- a^ to o obvious , an 
whose mention isPtEeretore, supetflliohs Of ped^hlicT' Nor 
example, in mentioning the conditions of the fall of a man 
from height the element of gravitation is generally omitted, as 
bemg too obvious. 

Proximate and Remote Causes —A proxmimate 
cause is that upon which the effe x±— directly— follows, and a 
remote cause~is that betweenwhich and the effect there inter- 
vene one or more causal links, that is, whichj[s.^nly__jdistantlY 


connected with the, effect. In the above example, the man s 
being in a small boaFIs a proximate cause, but the making 
of the bolt is a remote cause The scarcity of rice is the 
proximate cause of a famine, and the rats which destroy crops 
are the remote cause Clouds are the proximate cause of 
rain , and the evaporsftion of water from the surfaces of the 
river, the sea, etc, is the remote cause. It should be observed 
that what IS o filled a cause here is really a cond ition. Strictly 
speaking, a proxim ate cause is the sum-totel of, proximal 
gOD^ t ioP t S , an^ a remotg~~caua^ ^su-llibr-sum 4 otaIIjoElie mot e 
TOnditions A proximate cause is otherwise called an 
and a remote cause, a inediaU 

cause 


Scientific and Popular Views of Causation 

A distinction is drawn between the scientific and the 
popular view of a cause. In popular language one of the 
arftecedents is^ usually taken to__b5_ilie-£m4ir, the remaining 
antecedents being regarded as the rtf»i faflgr-pf-t he. effect The 
question is which antecedent is generally singled out as the 
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cause Here there is no unanimity, for different people select 
different antecedents Some will select that antecedent whicht 
comes last, and upon which the effect immediately follows. 
Some will select that antecedent which is peculiar, and whose 
share in the production of the effect is strikmg And some 
will select that antecedent which is interesting to them for 
some reason or other Thus in the above example, some will 
say that his being in a small boat in a nver is the cause of his 
death Others will say that the nsing of the squall of wind is 
the cause Others again will say that his inability to swim is 
I the cause of his deathj thus regarding even a m gative _ condi- 
1 tiQn_to43e4he-catise ~ , 

Cause from the ppactieal standpoint 

From the practical standpoint, that one of the antecedents 
is singled out as the cause which serves some practical 
purpose In the above example, 'a commercial man will regard 
the use of a small boat to be the cause, for that will give him 
a practical lesson not to use such a boat in a nver From this 
n is obvious that the practical standpoint is an aspect of the 
popular view But usually the practical view of causation is 
■garded as the same as the popular view^ 

83 Q What ts an tn/ermtxfure of tfftcts ? Give 
txatnples (/ A , ii) What is meant by the composition of 
the causes ? (I A , og) Explain : — Intermixture of effects 

1/ A When several causes, combined together, give nse to a 
complex effect, the effect is said to be an intermixed effect and 
surh-a oauspng said t o he a case of intermixture of effects . Thus 
when nitorgen and" oxygen, “'cotnbihed "’together, give rise to’ 
nitric oxide, it is a case of intermixture of effects In an 
Intermixture of effects the mdividual effects of the constituent 
j^ayses are blended together so as to lose their individuality" 
An intermixture of effects is of two kinds, viz bOiiUiRtneous- ixxi. 
heteropaths c. When the resulting effect is of the same kind with' 
the component causes, it is a cause of homogeneous intermix 
ture This is illustrated in Mech^amcs Thus when a body is 
pulled by two men, the resulting motion is of the same kind 
with the motions of the men When, on the other hand, the 
resullmg effect is of a different kind from the component 
causes, it is a^asa of heteropatbic intermixture . Tnu is illus- 
trated m ch^ic aj combinations^ Tj^tis when oxygen .and 
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liydrogen iorm water, the latter is of a different kind from the 
former . It should be observed that the joint.-£ffect- is never 
-wholly heteropathic The wttght of a combination of two , 
elements, e.g, iodine and potassium, is, for instance, the sum 
•of the weights of the separate elements^; so that in the case gt 
a he teropathic intermixture, t oo, the tnterm^ed effect is to a 
c^tain extent of Ihe same~I.ia(rwitb the compOD^ti^use £~‘ 

In all cases of intermixture of 'effects the causes require tOi 
be combined. Such a combination of the causes is called epm' ^ 
Postiion of cauits , - 

N. B. Mtll uses the term c omposition o f causes in the case 
of homogeneous intermixture, and calis~t^ intermixed effect 
in such a case a compound\effcct In the case of heteropathic 
intermixture he uses the term combination of causes^ and calls 
the intermixed effect in such a case a heteropathic effect But 
generally the term 'composition of causes' is used to cover 
both the cases.<7' ‘ 

34) Q. What IS a Progresswi Efect ? 

A A progressive effect is a complex effect arising trbm the 
accumulated influence of d constant cause A cause maybe 
either temporary or permanent ^ If temporary, it wilL vanish 
after producing its effect. But if permanent, then it may go 
on producing the effect every moment. Take the case. of the' 
Tustmg of iron,'when exposed to moist air. Moist air does not 
vabish after producing Us effect, ois, rusting, but continues to 
produce rustmg all along ^Thia accumulated effect djhe to the 
action of a constant cause is called a progressive effect,^ When 
a body falls, it occupies successive positions downward, say 
X, Y, and Z Its motion from X to Y is caused by gravity.' 
Now. if gravity ‘¥^sed after having produced this motion, ’ the 
motion would,'^6oimnue, But gravity, instead of vanishmg, 
remams fixed, and is every ^ moment acting upon the body. 
Hence the result is that its motion from Y to Z is more lapid 
than Its motion frotn X to Y. ^ 

There are two kinds of progressive effects : — (a) When 
the constant cause /does not ^ vary. In the above mstahees 
ihe earth and moist air remain the same, and '^{b) when the 
constant cause itself varies Take the case of heat ih summer. 
If the sun remained fixed in its Jiosition, it would produce a 
progressive 'effect by its constant action. But the sun changes 
-its position,, and draws nearer to the vertical position Thus it. 
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not only constantly produces its effect, but produces it mor& 
and more -every moment Hence the action of the constant 
c^se IS twofold in this case on account of its own changer 

^ ***35 Q. Explain the meaning of Energy and Canstrva- 
iion ^ Energy f and show the bearing of the theory on the nature 
oj causality, (l, A , op) 


A Doctrine of Conservation of Energy— Energy 
means the.capacity of a body to move. It is of two forms, viz % 
pof^tiqlyxiA ^lelic Potential energy is the force lying dor 
mant, as the energy of our body when at rest Kinetic energy 
IS the force manifested in motion, as when we move our limbs 
When our body is at rest, it is not to be understood that it has 
no power to move itself, only that it does not exercise the 
power for the time being It is then said to have potential 
energy. And when it exercises the power so as to set itself in 
motion, its energy is said to be kinetic. In like manner, when 
a steamer is in motion the energy of its engine is kinetic , and 
while It stops at an intermediate station, its energy remains 
potential. 

The doctrine of the conservation of energy bolds (a) that 
the total amount of energy in the universe is constant, and (p) 
that when one kind of energy, e g, electrical, passes into 
another, e g molar, as in the motion of a tramcar, we get an 
rauivalent amount, nothing being gained or lost in the passage 
I The^law of conservation thus consists of two parts In the first 
I placeTirstates that the energy of the nniverse is a fixed-quan- 
. tity, “admitting neither _of mcr^e nor of decrease, In the 
j second place. It states that the different” kinds of energy are 
mutually Ji^nsformable,^ and^that in sjich transformation,of 
J onh into^ anpffier^tbere^ notllev^a/an atom of gam or loss 
We know "that there are vanous kinds” of'ehergy such as 
mechanical (molar) force, electricity, nerve force, and light 
When any one of these forces is converted into another, we get 
just an equivalent amount 

The Conservation of Eifergy has a twofold 
hearing upon Causation 

First, it changes the ordinary view of causation as mere 
succession According to this doctrine, the effect is not 
mere successor of the cause, but it is tbe cause transformed — ' 
the matter and energy of the cause, e g. oxygen and hydrogen, 
are redistributed in the matter and energy of the^effect e g 
water ^ It thus chaqges that view of causation according to 
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■which the cause and the effect are two separate phenomena, 
the latter succeeding the former, and substitutes the view 
according to which the cause and the effect are the different 
forms of the same energy, the cause being the energy before 
its transformation, and the effect after its transformation. 

Secondly, it proves the equality of the cause and the effect , 
Since m the transformation of a cause into the effect noth mg. 
is lost or gained, the effect is necessarily equal to the cause 
It may be objected that we often see disproportion between a 
cause and an effect. When, for example, a small spark of 
flame sets a whole house on fire, or an insignificant revolutio 
nary pamphlet throws an empire into revolution, the effect is 
apparently too big for the cause We may meet this objection 
by distinguishmg between what are called an agent and a 
' patient. We can thus see that it is owmg to our mistaking the 
agent for the sole cause that we see disproportion between thei 
cause and the effect. ' ag^ht “(or moving power) is.thef 
exciting cause, and a patient^r collocation of materials) js the 
maferlar^^supp6se3“..t6 be PasMve)' upon which the agent 
operat^s^so as to produce an effect. Thus when a lighted 
match'stick is applied 'to a quantity of "gunpowder, the former 
is the agent and the latter is the patient. But the distinction 
is not a^valid one, as Mill observes. For the patient is not 
really p^sive ; an amount of force is contained in it, though 
potentially A tmy match-stick is not the sole cause of a huge 
explosion , It is only an excitmg cause, serving merely to rous& 
the mighty force lying dormant in the powder It is only when 
we regard a moving power, e. g. the match stick in the above 
example, to be the sole cause that we find disproportion 
between the cause and the effect, and are apt to exclaim with 
the poet — “What great events from tnvial causes spnng ” But 
when we take a correct yiew of the matter and see that the 
agent is only a small part of the cause, and that the far greater 
part of the cause lies in the collocation, we find no diepropor^ 
tion between^ the cause and the effect Thus we see tnat 
causation, in its quantitative aspect, is based on the law of the 
conservation of energy 

V^36 Q ¥/hai do you mean by a tendemyt a counteract 
tng cause ? 

A Tendency is the unsuccessful striving of force to pass 
mto motion The force cannot pass into motion, either because 
•the force applied is not sufficient for the purpose, or because 
It IS counterticted by an opposite force. 
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A counteracting cause is that which tends to ne ntrah se the 
effect of another cause When a rope is pulled in opposite 
directions by two forces, each force is a counteracting cause 
in relation to the other. 

37 Q Whai do you understand by the mutuality {rtcipro 
City) of cause and t^ect i (I A,si) Explain and illustrate 
mutuality of cause and effect ( / A , 21) 

A Sometimes, especially in complex human affairs, it is 
the case that while A causes B, B also causes A There is, 
therefore, a relation of mutual causation between A and B 
Ignorance causes poverty, and proverty in its turn causes 
Ignorance "Hunger is the causfe of revolution, which again 
is the cause of hunger It is very often the case that A trusts, 
loyes, or hates B, because, B trusts, loves or hates A, and 
mce versa This fact of the action and reaction of cause and 
effect IS called mutuality or reciprocity of cause and effect 
^ -jS Q PPiat do you mean by the diversity of ejects ? 

A The diversity- of effects is the reverse of the intermix- 
ture of effects In the latter, several causes, combined together, 
give nse to a single complex effect , whereas in the former a 
single cause if supposed to give nse to a number of distinct 
effects War, for example, gives rise to death, famine, epide- 
mic diseases, bankruptcy etc , fire gives light, evaporates 
water, melts substauces, and so forth These several effects 
produced by a single cause are called joint effects or co ejects 

**, 39 Q Explain and illustrate the plurality of causes 
(EAM,o 7) What do you understand by the plurality of 
causes ? Illustrate your answer by examples {I A , 17'^. Is the 
doctrine of the plurality of causes tenable ? Explain what is 
meant by (a) plurality of causes, {b) composition of causes. Ulus 
traiing each answer by one example, iff A , 20), 

A The plurality of causes (or the viciriousness of causes, 
as itlFCaffed by^owletl means thlTt tSe same effect may be 
due to each of a number of several causes acting- separately 
Thus death nlay be caused by hanging, drowning, cholera, 
etc,, light may be caused by fire, the sun, etc , and so forth. 
The plurality of causes is to be distinguished from the 
composition of causes, where several causes produce an effect 
conjointly, and not separately 

Stnetiy speakmg the doctnne of the plurality of caujes 
IS untenable, as is evident from the following considerations 
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(i) If we closely look into the effects produced by different 
causes we shall find that they are not really the same The 
light produced by the sun is different from the light produced 
by fire. They differ in colour and other properties. Hence 
it is not the same effect which is produced by these different 
causes, but different effects Thus, if we take into amount 
the special features of each effect, that is if we sfiedalise the 
effects, then there is no plurality of causes. (2) Again, the 
effect is produced not really by distinct causes, but by some 
property which is common to the different causes. The effect 
light, though it IS apparently produced 'by different causes, eg 
the sun and fire, is really produced by the vibrations^ of the 
'molecules of the sun and of the lighted bddy, showing that 
light in each case is the effect of the vibrations of the molecules 
of a body givmg rise to ethereal vibrations Thus if we getter- 
alfse the causes, that is, consider the general or common 
aspect of the different causes, there is no plurality of causes 

Hence it is said that the doctrine of the plurality of 
causes may be exploded either by generalising the causes or 
by specialismg the effects But though, strictly speaking, 
there is no plurahty of causes, yet it is recognised for prac- 
tical, and even for scientific purposes , for it is not possible, 
nor is it necessary, to take into account the mmute details of 
each effect, or abstract the common feature of different causes 
^ 40 Q. W^af are the diferent aspects under which causation 
may be mewed ? Give a concrete example of each, {I A , 15) 

A Causation may be mewed under two aspects . — 
Causation viewed smentifically, (p) Causation viewed popu- 
larly The scientific view may again be either qualitative or 
quantitative, the latter being based on the law of the conser- 
vation of energy 

[See Q. 32 and 35 ] 

'^41 Q State the relation between uniformity of nature and. 
the law of causation. 

A From the empirical standpoint, causation is a form 
of uniformity — it_ is -that form of uniform succession which 
15 invanable and unconditional. But according to the ration- 
alistic theory, causation is not bare succession, but production, 
that is, the idea of force or power is the essence of causation, 
And though this power ^ psoduces its effects uniformly, it. is 
not necessary that it will do so. Hence according to the 
rationalistic theory, the notion of uniformity is not necessarily 
involved in causation. 
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GROUNDS AND CONDITIONS OF INDUCTIVE' 
INFERENCE 

(cOKTiNtrKD), 

Observation and Experiment 
42 Q Show, by a carejul account of observation and 
■ixpentnenf, that the difference is one, not of hind, but of degree, 
{S A , 04 ), 

A. Observation is carefuK and regulated percep t ion of 
phenomena under conditions presented by nature , vyblle 
expenment is sucb percept ion undeFcond Ifaons made_by_cmr- 
-sdve s We are said to observe the operations of the heavenly 
bodies, the states of our own mind, and so forth On the 
other hand, when we pass an electnc current through a 
quantity of water so as to observe that it is resolved into 
hydrogen and oxygen, we are said to make an experiment 
Thus the difference between observation and expenment is 
said to be that i n the former we are passi ve, whlfe m the latter,. 
afiiv e But a slIghTreflexion will show that observation is not 
altogether passive , for when we are to observe a particular 
phenomenon, we are to isolate it from other complex pheno- 
mena and keep our attention fixed upon it by an ejffort of mind. 
Hence the real difference between observation and expenment 
in this respect is that in experiment we are more active than in 
pbseivation, that is to say, the difference is one of degree only. 
Again It is said that in observation the condition's are 
presented by nature, while in expenr-ent they are made by 
ourselves, that is to say,in the former the conditions are natural 
while in the latter artificial But strictly speaking, this is not 
true , for in observation also we very often alter the curcum- 
stances to a certain extent In order, for example, to observe 
-something in a dark room I have to light a candle Here a 
dondition is made by me Again, in order to observe the 
htavenly bodies we use telescopes^ Now the use of a telescope 
IS surely an artificial condition, i e„ f,a condition created by 
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'Condition (i) “Patience and^ perseverance in researcb •' 
■Observation, and especially experiment, are often very labori- 
ous processes requinng a good deal of patience. No scien- 
tist can sutceed unless be perseveres in the face of repeated 
failures, (a) Absence of bias and prejudice Truth cannot 
be reflected m the mind m its true proportion if it be vitiated 
by passions and prejudices (3) Concentration of mmd. A 
distracted mmd is unfit for any task, far less for scientific 
investigations (4) Imaginative insight To discover tbe 
cause of a phenomenon a hypothesis has to be framed But a 
hypothesis cannot be framed without imagmative insight. 
.(B) objective Conditions : — (i) Analysis, t t , separation of 
elements, (as for how it is necessary in induction see Q 1 5) 
(al Verification. The hyoothesis, which is the prehminary 
stage of induction, must be venfied by an appeal to facts be- 
fore It can be exalted to the rank of a valid induction or law 

5^26 Q What ^rtcisely do you undtrsiand hy tht princi^U 
of uniformtty of nature { 1 A , of) Explain and illustrate 
fully the principle of uniformity of nature What are the fun- 
damental kinds, classes or branches of u mfo nmiy found in 
paturel What is meant by saying that uniformity of nature 
is the ground of induction f Do you consider cyclones and 
earthquakes to be consistent with uniformity f (I A., 12) 


A The fundamental kmds of uniformity are enumerated 
by C. Read as follows ; — 

I. The fundamental principles of thought, viz . the laws 
of Identity, Contradiction, and Excluded Middle. These are 
the laws not only of thought, but also of thmgs Had it> not 
been the case, toen we could not have understood things (For 
the meanmg of these laws see my Deductive Logic, Q 22) ^ 

2 Certain. Axioms of Mediate evidence, such as Matfae- 
-matical Axioms and Aristotle’s, Dictum. 

3 The fixed relations of times and spaces. If the same 
portion of space or time now mcreased and now diminished, 
no expeneuce would be possible “If time really trotted with 
one man, and galloped with another , if space really swallowed 
in places, experience could not be compared and science 
would be impossible “ (C. Read) | ^ 

4. The "persistence or conservation 
j(see Q, 34) 

5. Causation (see Chapter IV). 
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6 . Certain nniformities of co existence, such as follows . — 
(a) Geometrical co*existences, e, g , in a triangle the' 
equality of sides co-exists with the equality of angles 

(^) Oo-existences among the universal properties of^ 
concrete things, c, g , gravity co-exists with luertn. 

(c) “Co-existences due to causation, such as the positions 
of objects in space at any fime. The houses of a town are 
where they are because they were put there, and they remain 
in their places as long as no other causes arise strong enough 
to remove or destroy them. Similarly, the relative positions of 
trees in a forest or of rocks in geological strata are due to 
Cause " (Read) ^ ' 

(S) Co-eristences of properties in natural kinds, e g , the 
co existence of the different properties of oxygen, carbon, 
gold, etc 

(«) Certam unaccountable co»existences, e g , the scarlet 
flowers are rion fragrant, most metals are whitish 

(As for the rest of the question, see Q. 25) 1 

27 Q What does Bain mean saying that then is not 
umformty but there an vmformtttes f 

A TJniformity of nature* is a vague term We do not 
understand anything definitely When it is said that nature is 
uniform She must be uniform in certain respects >ln other 
word, there are various departments of nature, and in each 
department there is a uniformity , so that there are various 
uniformities. > , 

y 28Q What do you consider to be the ground or evidence 
underlying our belief in uniformity 1 (/ A ta). 

, A There are mainly three theories regarding the origin 
‘’'of onr belief in the unifor mity nature, as “in every other 
axiom, such as the law of cauWtiOn, the law of the conserva- 
tion of energy, or the axiores of mathematics ; — 

1. The a phs^iridrl " dr Empirical theory, 
represented by Hume, MU, Bata, and others. 
According to this theory these ultimate principles are based 
On Induction per Simple Ehnmeration Because everywhere we 
find nniformity, and novraere we' find an instance to the 
contrary, therefore we be Ueve in uniformity Similar is the 
case with other axioms, sn :h as the law of causation. This 
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belief is. however, not a conscious jiroce'JS, but is engendered 
ia us unconsciously in the early days of life. They are based 
upon uhcontradicted experience — upon universal agreement 

Cpitieism f—{a) If fthe ultimate principles are only 
inductions per simple enumeration, then they are only proiablc 
and not necessary and universal. But we regard them as 
necessary and universal. (3) Scientific induction is based upon 
the uniformity of nature and the law of causation. ^ But if the 
latter are based on induction per simple enumeration, then it 
follows that scientific induction is based upon induction per 
simple enumeration and hence becomes as precarious. 

2. The a pplori of Intuitional theory, FepFesen-\l 
ted by Reid, Kant, and others According to this 
theory, the uniformity of nature, as all other axioms, are the 
intuitions of our mmd, — they exist in our mind before all 
expenence, — they are implanted in pur nature by God. 

Criticism; — (a) This view is dogmatic, for it gives no 
reason for supposing these principles to be innate ifi) If 
they are intuitive, then it is reasonably expected that all men 
should agree with respect to them Why is it then that men 
differ as to which principles are universal and necessary, and 
which not ? (c) The fact that children do not understand 

these pnnciples, or at least that grrown-up people understand 
them belter than children, shows that they are the results of 
experience 

3 The Evolutional theory, as represented by 
Spencer. Accordmg to this theory, belief in uniformity, as 
in other fundamental principles, was originally acquired front 
expenence by our remotest forefathers, and handed down from 
generation to generation, being strengthened in each genera- 
tion by Iresh expenence, until it has become so strong as to 
require no further experience to confirm it. Therefore, the 
belief was onginally a posteriori^ i e., acquued ; but now with 
us It IS pnort, intuitive, or innate. Thus the evolutional 
.theory reconciles the above two theories — the belief was 
acquired, but is intuitive, — and hence seems to be the plau- 
sible view 

-S , — It should be noted that the question regarding 
the origin of our belief in uniformity,! as in othef fundamental 
pnnciples, is a psychological, and ultimately a metaphysical, 
one, and as such beyond the scope of Logic, 
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29 Q graund of\ laductton ts tistlf an induction'. 

Fully dtscttss this. Sow ! can a conclusion which asstrts mogc 
than prtmissts be valid 1 Fully discuss this question, {LA., i^. 

A [As to the first part, the student is to discuss how 
the uniformity of nature and the law of causatioti constitute 
the grounds of induction He is also to discuss whether 
these are inductions or not, giving different views. See QQ. 
25 & 28] 

It IS m induction alone that the conclusion is wider than 
the premisses And it is precisely for this reason that for- 
mal logicians discard such a conclusion as bemg unjustifiable. 
Matenal logiciane, on the other hand, regard it as valid, pro- 
vided the induction be based on the uniformity of nature 
Such a conclusion is, therefore, as valid as the uniformity of 
nature But the uniformity of nature is itself an induction, 
and therefore, cannot be held as absolutely certain, but 
only more or less probable The validity of such a conclu- 
sion, therefore, is much less than that of demonstrative 
truths, though suflScient for the practical needs of life 
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me Therefore, the real difference between the two is liat 
Tvhile in both of themjwe alter the^circumstMces, in raperi- 
menf weldo ^o in a much gnater^ degret than' in obse^ation. 
Hence we see that the difference between the two "is one of 
degree, and not of kind. 

Bam dehnes observation as flfl^pg a^fact, and experiment 
as making ^ This simply mShs that in the former we are 
passive, and m the latter activ6!r-in the former the conditions 
are ^ in _ nature, while in the latter, they are mait by us. 
We have considered above how far this is true, 

43 Q Explain iht comparative advantages oj 
oiitTvaiion^ani txptrimeni as methods of scientific investiga- 
tion A ob)* 

A AdroStages of Observation over Experiment 
(Defects of Experiment) — 

1 Observation is our only recourse in certain sciences, 
< g. Astronomy, where experiment is impossible. We cannot^ 
for example, make experiments upon the heavenly bodies, 
as they are out of our reach The scope o f observat ion is 
tb us wider than that o! experiment. 

2 Observation is our chief recourse in certain sciences, 
e g , Pities, where experiment is often dangerous. Thus, 
when we are to ascertain the cause of famine or of mutiny 
we are to depend upon observation,, for in such a case experi- 
ment 15 more or less risky 

3 In observation We can proceed from the cauee to the 
effect, as well as from the effect back to the cause, but it 
expenment we can proceed only from the cause (supposed 
or real) to the effect _ It is true' that when an' effect, e g , 
constipation, is given, I may by experiments trace its cause, 
but that in such a case I have to go on supposmg probable 
causes one after another and carry on experiments in eact 
case, until I hit upon the nght cause. Hence in such a case, 
too, I proceed from a cause, though it is a supposed- oni 
When there is no means of guessing a cause experiment fail- 
altogether 

Expeplment over Observation 
(Defects of Observation) 

I In expenment we can reproduce as many instances a; 
requued, hut m observation we are to depend upon the bountj 
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of nature Thus we can observe, by' means of experiment,, 
the behaviours of any two elements, say oxygen and nitrogen, 
when combined, as often as it suits our purpose ; but we 
have to wait indefinitely for an instance of earthquake, or 
lunar or solar eclipse. 

2 , In experiment we may suitably vary the circumstances 
so as to eliminate irrelevant phenomena’"', but in' observation 
wfe are to depend upon nature for a suitable variation, and 
nature is not very liberal to give us a variation so as exactly 
to suit our purpose. [The vanation of circumstances is 
essentially necessity to ascertain the causal relation. (See 

Q IS)] 

3. In experiment we may isolate a phenomenon so as to 
observe its separate behaviours , btit in observation we are 
to depend upon nature, and in nature a phenomenon is often 
hopelessly mpced up with other phenomena i^The isolation 
of phenomena is essentially necessary to ascertam the causal 
relation (See Q 15)] 

4. In experiment we can observe with coolness and 
iircumspection, because the object is under our control , 
while in observation we are often taken by surprise, and the 
object disappears even before we have sufficient time ta 
study Its minute features 

, 44 Q Indu 0 on^tivtsjUs t’"tf> 0 esJnm^obstcaatton^ and’^. 
txjerfmenf STscnbt and exemplify tJiese two processes showing' 
iearly the cifftrence between them. In what does the superiority 
if experiment as a soune of premisses consist? (I A, 13) 
Disitngtash between observation and experiment Point out the 
idvaiitages of the latter over the former Has the former any 
advantages over the latter ? Fully discuss the question, (I 
15) How does experiment diifer from observation ? In what 
respects IS expentricnt superior to observation ? Has observation 
any advantages over experiment? If so, what? {I A,, tg' 

A (See Q 42 and 43] 

45 Q Define observation and experiment, giving examples 
ij each, and explain why these processes require treatment in 
Inductive Logic TVhat are the advantages op the latter over the 
former ? What sciences depend mainly 'on observation, and why ? 
What saences depend mainly on experiment, and why ? {I A . 
jp) Distinguish between Observation and Bxpenment, andpoinL 
<ut thtir importance in inductive enquiry Do they alone justify 
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an inducHvi gtntf'alisatton ? llluitTatt ih( foUacics which ansc 
from fhiir wrong use (I A , 21). 

A. [ As for the definition, distinction, and advantages, 
see QQ. 4* and 43! 

These processes require treatment in Inductive Logic not 
on their own account, but because they^constitute the material 
grounds -of induction — they are the sources from which the 
premisses of induction are derived, that is to say, the parti* 
cular facts from which we draw the inductive inference, e. g, 
A has died^ Bbas died, and so forth, are given by observation 
and experiment Hence we see their importance in 
inductive enquiry . 

They do not alone justify an inductive generalisation; 
but must be aided by the law of the uniformity of natureur 
order to that end. 

[As for the fallacies incidental to them, see Q 175 ] 

Sciences mainly depending on Observatton 

Those sciences in which the materials are largely out o 
our reach or control, or in which experiments are more or les 
fraught with danger, au:e necessarily based mainly on obser 
vation. Examples : — Astronomy, Geology, Mateorology 
Biology ( Zoology and Botany ), History, Sociology, Psycho 
logy, Pohtics, and Economics [In recent times experiment 
have been introduced into Psychology] 

Sciences mainly depending on Experiment 

in those sciences in which we do nOt find smtable isola 
tion, vanation, and combination of circumstances in nature 
experiment is oar mam recourse Examples —Physics 
C^mistry, Physiology, Anatomy, and Medicme 

^^46 Q Distinguish btiwttn Observation and Experiment 
State briefly and illustrate the reason /or combining these iw 
processes {L A , o 9 ) 

A In ooservation we cannot secure suitable isolation o 
phenomena or variation of circumstances, without whicn th 
causal relation cannot be established Hence obse rvation can 
■not generally ^ establi sh cau sation. Its chief value consists 11 
thesuggesti^ of hypotheses regarding the , probable causes 
which hypotheses are proved by experiment Suppose, I ac 
to discover the cause ot malaria. I visit several places m whic 
it prevails, and observe that these places are mfested b 
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anopheles mosquitoes But this does not prove that these 
mosquitoes are the cause of malana ; it only suggests a 
hypothesis. Now, if I can make experiments with these 
mosquitoes, and find that their biting is followed by malaria 
m an otherwise non*malanous place, then the causal relation 
IS established beyond question. Thus we see that in the 
discovery or proof of the causal relation expenment is essen- 
tially necessary, and observation is preliminary to it, showing 
the necessity of combining them together 

1^7 Q What do you mean by active ohstroatton of natural 
experiment ? 

A In certain cases of observation we are comparatively 
active, t « , we intoduce certain conditions with a view to 
facilitate the process of observation, as when we use a teles- 
cope to observe a heavenly body Since such observation 
lies midway between pure observation and pure expenment, it 
is sometimes called active observation or natural expenment 




CHAPTER VI. 

-THE EXPERIMENTAL 'METHODS. 

Q. JVAy ts tf nectssary to deal with the dixpenmental 
Metho ds in Lostc ? lo'. those methods ? 

A. It is necessary to dealVitb the Experimental~MeIh6ds 
■in Logic, because (a) th^ ^r^titf causal connexion by elimin- 
ating irrelevant, phenomena , (^) even wben" they fail to prove 
causal connexion, they establish the laivs of co existence, and 
(i?) suggest' bypolhesesj ,^and thereby lead to the 

discovery of cause 

These methods are five m number, viz , (i) Method of 
Agreement, (al Method of Difference, (3) Joint Method, 
^4) Method of Concomitant Variations, and (5) Method of 
Residues [Mill speaks of /<j«r methods, though he discusses 
all the five, obiviously for the reason that he includes the Joint 
Method in the Method' of Agreement.] 

N B . — •'From the use of the term Experimental, it 
should not be considered that they are the methods of ex- 
periment only, and not of observation Experimental is 
«sed in the sense'bf Experiential^ 1 e relating to experience, 
so as to mclude both observation and experiment. They, are 
also called Methods of Elimination (because they proceed 
upon the elimination of phenomena by varying the circum- 
stances) or Inductive Methods 

49 Q Explain the M of Agreement Give symboli- 
cal and real examples of it How is the method frustrated f 
Etve an example What ts the remedy ?( I A , 14 ). Explain 
and illustrate by a certain example the 2 f of Agreement Point 
out the difficulty connected with the employment of 'the method 
(f I ^ 5 ) fllustrate the operation of the plurality of causes 
in the application of the of Agreement, and indicate how it 
-may be counteracted (/ A , 10) Explain Ifow PluraUty of 
causes affects the application of the Jf. of Agreement. {1 A., 
18) State the canon ef the M. of Agretaienty and illustrate 
'its use by a concrete example (/ A ^ ig) Explain and illusrate 
the M of Agreement What are the dejects of the method,’ and 
di<m can they be remedied ? {I. A., 21). 
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^A. Canon If two or more instances of a phenomenon 
under invesUgation have only one other circumstance in com- 
mon, the circumstance m which alone all the instances agree 
IS the cause (or cGfcct) of the given phenomenon. 

Here we have a number of instances (at least two) of a 
given phenomenon Th^ Instances differ in all respects ei;- 
cept in respect of another phenomenon _ From this we con- 
clude that this phenomenon, which is common to all the ms 
tances, is the cause or effect of the given phenomenon, 
acco rding as it is thj! antecedent or the consequent. 

Symbolical Eicaniple' —A H C .,a n t2 

A B D . a xy 
A E F..,a f s 

.A and u are causally connected.^ 

Here take a to be the phenomenon under investigation 
Three instances of it are given in which the only other cir- 
cumstance present is A Therefore, A is the cause of a The 
reason is plainly this •—Neither of B, C. D, E, F can be the 
cause of a, because a does^ot disappef^h’^n they ate eh 
minated Now, becauseftr must hai^a wuse, therefore, A is 
the cause, which has so far wpariaily 'preceded it. 

Concrete Examples — (i) Suppose we are to ascertain 
the cause of cholera Wc observe several instances in which 
we find thaf the only antecedent present in all the instances is 
the use of foul water Hence we conclude that foul water is 
the caifse of cholera (a) The north east wind is injurious 
In several instances of the blpfring of this > wind, the only 
common circumstance found is this that it blows very close to 
the ground, thus carrying many harmful germs This ctreum • 
stance is, therefore, regarded as the cause (3) In all cases of 
the conversion of sohd^bodies into liquids and of liquids into 
gases the only common circumstance n the appUcation of 
heat. Heat is, therefore,' regarded as the cause of such 
conversion 

Dofects of tll6 Msthod : — Mill mentions two defects, 
VIS, (i) The chafacienstie impedecuoa , / the defect which 
is inherent in the very prinaple of the method, and (a) Th^' ^ 
practical imperfection, t e , the defect arising from the 
practical application of the method. 

(i) e T he characte ristic' imperfection is_due.to the possl- ^ 
bihty of 'tlm plurality Pf '^ses. The ~met^ TaTlSTTf "^e '' 
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(plurality of causes be admitted (which, for practical and even 
for scientific purposes, is indeed admitted). Thus in the 
above symbolical example, m the ,first ^instance C, in the 
second D, and in the third F may be*the cause of a. When, 
for example, a doctor cures different cases of fever by different 
■medicines, which are all coloured red, I may be misled by 
this method to think that because redness alone is present in 
all the instances, therefore it must be the cause of cure. 

Remedy — Two remedies are possible . — (a) The muU i: 
plication of instances If I take a sufficiently large number o) 
instances, say looi of a, in which only A is the commor 
antecedent, I cannot reasonably say that in each of these ^loc 
cases a has a different cause, and that A is • only accidental!] 
present in all these cases. (5) the application o LJhe— Joinl 
method [We shall consider it when We discussthis method 

(a) The practical imperfection arises frbm the possibilit y 
of a hidden anteqedent . Thus it may be. the case That there 
Ts a hidden antecedent, say X, which is the cause of «» whereas 
A IS present only accidentally, or perhaps A and a are the' co 
effects of X Thus the presence of a specific microbe has beet 
the real cause of many diseases But as it' was not detected 
those diseases were wrongly put down to changes of ternpera 
ture/ indigestion, etc ° 

Remedy ; — This defect cannot be completely cured Bu 
rfae chance of a hidden antecedent may be more or less reducei 
(i) by care ful obs ervation , and (a) by multiplying th e ins 
tarc^ The more t multiply the instances, tbe greater is thi 
-chance of delecting a hidden antecedent, if any 

But however cautiously I may direct my observation, thi 
chance of a bidden antecedent, say X, cannot be, barrel 
altogether In that case L and a may be the co-effects of X 
Hence this. meth od-cannot finally establish' causation, buLQiiL 
co^exjstence. ' 

50. Q Explain the importance of the M of Agreemint. 

A Though this method cannot finally establish causa 
relation between two phenomena, say A and a, yet it suggest 
that A may probably be the cause of a, thus paving f the 'wa 
■for applying a surer ’method, the Joint Method 'Henc 

Ibis method has value, and leads' to ou 

-- 9bV.ery by suggesting^l^otSeses as to the"~pr6bable c^,s.es ' 
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51 Q What are iht charactmsitcs of iht M of Agreemetit ? 

A. (I) This method is chiefly a method of observation. 
because it dpes not require instances of any special or definite 
kind, — any instances in which the given phenomenon ' occuijs , 
may be examined for the purposes of this method (a) Jt is 
a method both of proof and of discov ery It tends to discover 
causes by suggesting hypotheses regatdmg probable causes 
As a method of proof, its value is indeed very small, as iL 
suffers from two great defects 

62 Q Compart the M of Agreement with Induction per 
Simple Enumeration "Agreement for estabUshmg an ultimate 
law IS not the same as the Method of Agreement for establishing 
cases of causation" ( Sain) Explain, 

A (‘Agreement for establishing an ultimate law' means 
Induction per simple Enumeration, because all ultimate laws, 
according to Mill and Bam, are based upon it Hence we are 
to distmgulsh between Jnduction per Simple Enumeration and 
the Method of Agreement ) 

Points of Similarity ~(i) Both are based on observa -^ 
tion. (a) In both of them the instances apee in the presen ce' 
of two phenomena, say, A and "a (3) In both, the greater 
the nutnb er- Of in^ances. the g aatfiJC-isjhg _probability dt tE e* 
TOnclnsiop (a) Neither can conclusively prove . causation 
B^tb c¥n prove only the laws ol coexistence. 

Points of Difference — (O Thejiletbod of Agreement 
proceeds upon the elimination of the irrelevant phenomena bv 
varying the circumstances, whereas in Induction per Simple 
Enumeration there is mo such elimination Hence the former 
is scientific , and the latter, unscientific The value of the latter, 
depends solely on the of instances, whereas the valu4^ 

of the former depends'to a large exWttc’oh the character of ther 
selected instances (2) From tbe^ aboveTf follows that the 
conclusions of the former are ifiiore probable than’ those of 
tho latter. ' ' " s " — — — - * 

58 Q Jfitis true that thejame cause always produas 
tilt same jeffect^ does it follow that the same ej'ect is alfays 
produced by the same came t Give your reason for your answer, 
and support if by illustrations. Show that the ptinaph involved 
h*re gius nse to difficulty in the drawing of inferences, giving. 
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^xamplgs. ^ow may th* difficulty ht overcome 1 Give examples.''*- 
(I. A., II) 

A [The student is to discuss at length if the doctnne of 
the plurahty of causes is valid or not, and show how the 
plurality of causes vitiates the M. of Agreement, and how the 
defect IS to be remedied ] 

t*# 54 Q Explain and illusirate the M of Difference, 
showing how it is oftentr than any other the basis of ordinary 
inferences. {I A,, 15). State in your own words and illustrate 
with examples {symbolical and real) the M. of Difference.^ Show 
by a common instance that the method plays a great part in every 
day inference, {I A , ig) Explain and illustrate the M. of 
Difference, showing its close connexion with experiment and 
practical life. Point out how a careless use of this method leads 
to the fallacy of post hoc ergo propter hoc. {I A , 20) 

1 

A. Canon • — if an instance where a phenomenon occurs ' 
and an instance where it does not occur - have every circum- 
stance in common save one, that one occurring only m the 
former, the circumstance in which alone the two instances 
diiEfer is the effect, or the cause, or a necessary part of the cause, j 
of the phenomenon 

Here we have only two instances of a given phenomenon. 
The instances agree in all respects except in respect of another 
phenomenon, which is present in the first instance, but absent 
from the second. From this we conclude that this pheno- 
menon, m which the two instances of the given phenomenon 
differ, IS the cause or effect of the given phenomenon, accord- 
ing as It IS the antecedent or the consequent 
Symholical Example .—A B C ..a b c. 

' 5 B C...b c. 

*. '‘a is the cause of a 

Here neither of B and C can be the cause of a, for they 
are, not its invariable antecedents, because they occur in the 
second instance, but a does not occur Now because a 
follows A both in its presence and in its absence, therefore 
A is the cause of o , ^ 

Concrete Examples :—(i) 1Wen a clock ordmanly 
stakes we- hear a sound. But when it strikes in a^vacuutn 
^the airibeing withdrawn by an air-pump), we hear ,no sound* 
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Hence we conclude that air is the cause of sound ' (a) ^Vhen 
I put on my eye glasses I see things clearly , but as I put 
them off I see things indistinctly Now, because the other 
circumstances which may possibly be connected with vision 
are unchanged, I conclude that wearing the eye glasses is the 
cause of clear vision. 

This method plays a greater part in our every-day 
inferences than any other method Indeed, most of our 
inferences m practical life are rightly or wrongly based 
upon this method Thus, when upon the dismissal of 
a Headmaster discipline is restored in a school, we 
regard the Headmaster as the cause of the breach of disci- 
pline When after sun set I feel darkness and cold, I con* 

( elude that the sun is the cause of li^ht and heat When on 
shutting up the eyes I see nothing, I conclude that the 
opened state of the eyes is the cause of vision. 

V 

A careless use of this method, however, is very likely to 
lead to the fallacy of post hoc etc For, in the complex affairs 
of life and nature it is very probable, unless we are extremely 
careful, to overlook the real cause and mistake a phenomenon 
for the cause which was accidentally present in the first and 
absent from the second instance Thus, when from the 
disappearance of a particular man theft disappears from a 
village, we are apt to regard that man as responsible for the 
theft, forgetting that the cause may be something else In 
such a case our argument comes to this : — Because theft ceases 
afttr this, therefore it ceases on auount of this, thus committing 
the fallacy of fosi hoc ergo propter hoc. 

55 Q, In what dots tht superiority of the M, of Difference 
aver the M of Agreement consist ? {B A , o8) What advant- 
age has the M of Difference ' over the M of Agreement? 
(/. A , x8), 

A (i) The M of Difference is simpler than the M of 
Agreement, because the former requires lu st two instancy 
while the \sMet aU eaSt two in sta nces (a) The IfTof Differ- 
ence does not siiff er from the effect of the plurahty qfjoauses, 
for neither B nor C (in the above’lymShlical'EXample) can 
be the cause of o, ) because their presence is not followed by 
I the presence of a in the second instance ( 3 ) If the require- 
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ments of the canon are strictly complied with, that is, if we 
can be sure that the two instances of the phenomenon differ 
only in one other circumstance (and in nothing else), then 
this method yields the su rest co nclusion But not^o,t^ M. 
of A^ement r4) This method^ is chiefly a method_of 
gxpenmentj while the M, of Agreement is chiefly ajmethod 
■of observation . Hence this method possesses all the compaca- ‘ 
tive advant^es of experiment over the M, of Agreement, 

56 Q. What advantage has the oj Agrumtnt over the 
M of Difference ? (/ A.^ i8) 

A (r) The M of Difference requires two instances of 
a definite and special sort, while in the M. of Agreement any 
instances m which the given phenomenon occurs may be taken 
into account (2) The M of Agreement, being a method of 
observation, possesses all the comparative advantages of obser- 
-vation over the M. of Difference 

57 Q. Why is the M of Difference chiefly a M. of 
^Experiment ? 

A. It IS chiefly a method of experiment, because it 
requires two instances of a very special and definite kind, 
which we seldom meet with in nature The conditions of 
this method^arV very stringent. It demands that the two"^ 
instances will agree in all respects, so far as the particular case 
is concerned, except in respect of the given phenomenon and 
another phenomenon Bat we can hardly expect_nature to 
present us with such a clear-cut couple of instances? " ' ^ 

8 'Explain the canon of the Double Jf of Agree- 
'viSfftXfoint Method or the Indirect M of Difference, as it is also 
called) and illustrate your answer by a concrete example {B, 
A , 07) What is the Joint Method ? Illustrate it by concrete 
examples (7 A„ ij) When is if necessary to employ the 
Joint M of Agreement and Difference ? State and illustrate this ’ 
method by a concrete example, (J A , 16, 19)- 

A Ceuoii : — If two or more instances in which the^ 
phenomenon under investigation occurs have only ^one other 
circumstance in common ; while two or more instances in ' 
which it does not occur have nothing in common save the 
absence of » that circumstance, the circumstance in whiah 
alone the-two sets of instances ’ differ is the effect or the cause; 
'43t a necessary part of the cause of the phenomenon- 
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In this method we have two sets of instances, one positive- 
and the other negative. The instances of the positive set 
agree in the prestnce of the given phenomenon and one other 
circumstance, and the instances of the negative set agree m 
their abscnct. From this we conclude that the circumstance^ 
which accompanies the given phenomenon both in its presence 
and in its absence, is its cause or effect, according as it is the- 
antecedent or the consequent. 

Symbolical Example ~A B b c ] 

A B D.4.. a b d }■ r 
A E F . a e f j 
BK bk ■) 

DP dp ^ a 

E e m j 

A IS the cause of a 

Here we have two sets of mstances The given pheno- 

menon a occurs in the first set of instances, which have one^ 
other circumstance A in common. The instances of the 
second set, in which a does not occur, have nothing in 
common save the absence of A. Now, because a follows 
A both in its presence and'm its absence, A is the cause of a, 
being an invariable antecedent. 

B — It should be noted that the negative instances must 
be cognate with the positive ones, i e , they must have some 
common factors , otherwise they will be of no value. Thus, 
in the above example B, D and E are common to the two 
sets 

Conopete Examples .— (i) Ip searching for the causy 
of cholera, if I find that it follows the drinking of foul water 
(other ciicumstances varying), and that it is absent, wherever 
men do not take foul water, I conclude that foul water is the 
cause of cholera (a) If I find in several instances that the: 
rise of price follows scanty supply (other circumstances Vary- 
ing) and that whenever there is an ample supply, price falls 
I conclude that scanty supply is the cause of the rise of 
price (3) In' times of pox if we see that non vaccinated 
persons alone are attacked by it we conclude that vaccination, 
is a good preventive > 

How the plurality of causes counteracted by 
tMs Method — This method is more or less fre e from the 
'effect of the plurality of causes* If the negative instances bn- 
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exhaushvej e., if they exh aust all the accompanying gircura - 
"" jg^es Tthen it' is altogether Irirfrom the^ect ; bthemsfr 
"iTmore or less Iree Thus in the symbolical example given 
jove, B," D, or E cannot be the cause of a, because they 
:cur in the ne^tive set without being followed by a. But^ 
ill the doubt' remains that C or F may be the cause of'ic 
leither of them occurring m the negative set). Now if we^ 
m secure any other negative instances in which C and F 
:cur, then we are perfectly satisfied that neither of them is 
le cause of a Hence we see that if the negative instances 

2 exhaustive, then this mkhod is entirely free from the 
efect due to the plurality of causes. 

59 Q. What are the merits and defects of the Joini 
lethod ? 

^ Merits : — (i) The proof by the positive instances in 

h le M. of Agreement is confirmed by the negative instances 
t) it is more or less^ Free from the effect ot the plurality of 
aiises 

Defects — (i) The negative instances not being always 
xhaustive. the conclusion is not generally so certain as in the, 
ase of the M of Difference The chance o f a bidden 

Qtecedent lurks Hence, ifFa^nnot conclusively prove causa- 
lon 

* 60 Q Compare the Joint Method wAh the Methods of 
igretment and Difference. 

A Comparison with the M of Difference (i) Two 
istaoces are required in the M of Difference, while two sets 
f instanse s in the Joint method, iff) If the negative'" mstan-‘ 
es be not exhaustive in the Joint method, then its conclusion 

3 far less ceitain than that of the M of Difference But if 
hey be exhaustive, then it yields almost as certain a conclu- 
lon as the M of Difference (3) It is a method chiefly of 
bservation, while the M" of Differeoce, of experiment.^ ^. 

Comparison with the M of Agreemeht (t) 
loth are the methods of agreement , the one only positive, 
rhile the other both positive and negative (a) The Joint M ^is 

defect due to the p lurfllitv of causfi^ 

3) Jomt_M. yields a surerjo n clusiom ag rhp 

If the positive instances is confirmed by the negative ones. 

4) Ip both there is a pos s ibility o f a hirtdRn 

aence they cannot' finally efetabksh causation, but only co^ 
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-existence. (5) .Both are chiefly the methods of observation, 
and as such h*ave all the adVantanges and disadvantages of'’ 
observation 

61 Q Expound by a concrtU application the canon 
of tht M of Concomitant Variations (B A , 06) Explain and 
illustrate the M. of C Variations What art tht circuits- 
tanees under which ti is specially applicable t {I A , 14) State 
tn your own words the M of C Variations Of what other 
method is ti a modification f Is it a method of obstrtcUion, of 
experiment f or both ? In what class of cases ts ft the only possible 
inductive method, and why I (I A, ii'i When is it necessary 
to employ the M, of C Variations ? Explain and illustrate tiu 
method, indicating its different forms (/ A , x^), 

I j A Canon — Whatever phenomenon varies m any man- 
\|ner whenever aqother phenomenon vanes in some particular 
limanner is either a cause or an effect of that phenomenon, or 
iW connected with it through some fact of causation 

In this method we have two phenomena, one antecedent' 
and the other consequent, which rise and fall fbgether, whence 
we conclude they are causally connected 

Symbolical Example — A B C — a b C 

A' B C—a' b c 
A" B C-a" be 
A IS causally connected with'a 

Here take a to be the given phenomenon, 'which vanes in 
degree in the three instances We notice another pheno- 
menon, vto A, varying correspondingly. Hence we conclude 
that A and a are causally connected 

In the above example the accompanying circumstances 
remain the same. Carveth Read mentions another form, in 
which, the attending circumstances vary — 

A B C—a ^b c 
A' D E— o' d e 
A" E F— fl" e f 
A IS causally connected with a 

N B, — ^This method is based upon the quantitative aspect 
of causation Since cause and effect are equal or proportionate!, 
'It follows that if one of them vanes the other will also vary m, 
a corresponding manner Hence if any two phenomena, say 
iA and a, are found to vary proportionately (whether the 
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accompanying circumstances remain the same or not), they 
may be regarded as cause and effect 

Concrete Examples (r) Since the weight of a body 
diminishes m proportion as it is carned-awajrfrom- the •'earth, 
tlre“ ^fraction of the "earth' is' regarded as the causd of the 
weigH"12) The column of mercury , rises or falls in a baxo- 
meter, according as the pressure of the atmosphere increases 
or diminishes Hence the atmospheric pressure is the cause 
of the rise or fall of the column. ( 3 ) The bulk of a body in^ 
creases as its temperature rise's Hence heat is the cause of the 
expansion of bodies ' 

The Unique Applicability of this Method 
T his method la specially applicabl^D''cases of wh at Mill calls 
the,Perraanent Causes, that is, the causes wEich^ cannot be 
eliminated altogethm:, such as gravity, atmospheric pressure, 
heat, etc We cannot get an instance in which gravity or the 
atmospheric pressure is altogether absent. Therefore, in such 
a case we cannot apply the M of Difference, which requires a 
negative instance. But we can reduce the>effect of gravity or 
of the atmospheric pressure by carrying a body away from the 
earth. Hence though we cannot secure the complete elimina- 
tion of these permanent causes, we can secure their partial 
elimination, enabling us to appjy this method alone. 

Whether it is a Method of Observation or of^ 
Experi ment, or Both — This method, as is evident from 
the symboTTcal examples given above, admits of two forms, gfe., 
(a) one in which the accompanying circumstances remain th e 
same, a nd (b) one in^^ich they var j y , In , the former case. 

It IS a modification of the M of Difference, and m the latter 
case, of the M of Agreement. Now because ’the M. of Agree- 
ment and that of Difference are ’ respectively the method of 
observation and that of experiment, it follows that this method 
is a method bo th of obseiration and of expenmenf ' ” 

"[As regarus tHe CanotTof 'Ethsihation on wtiicb it is based, 
and the Method of which it is' a modification, See OO 

67. 58. 713 .. . 

, 62 Q. TF^af art t^t hmUs\ df thi M, of C, Fanations - 

A (i) This method IS applicable only in the case of 
Quanitfaftpt variations , ^and is inapplicable in the case of 
gualftative variations, vin other wordsi U applies when pheno- 
mena vary in degrees (t e. quantitatively),’ and not when they 
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■disappear altogether (a) In certain cases the corresponding 
variation holds good up to a certain limit, beyond which it 
fails L^Thus the concomitance o£ the nse of heat and the 
expansion of bodies holds good only up to a certain limit. 

63 Q State ike M of Rtuduts fully with examples, 
syitiboltcal and concrete Dots it involve any tUtntnt of deductionf 
Show how ft may lead to discovery of new antecedents Give 
some examples of this (/ A,, 12 ) 

A Canon — Subtract from any phenomenon such part 
as IS known by previous inductions to be the effect of certain 
intecendentsi then the residue of the phenomenon is the effect 
^ of the remaining antecedents. 

B The above statement is made by Mill and other 
logicians. But this is only a half statement of the canon, ws , 
from the standpoint of the effect The following is the full 
statement ♦ — Subtract from any phenomenon such part as is 
known by previous inductions to be the effect (Qi cause) of 
certain antecedents (or consequents), then the residue of the 
phenomenon is the effect (or cause) of the remaining antece- 
dents (or consequents) 

Symbolical Examples —A B C a k c 

B C k c 
. A IS the cause of a 

I observe now that ABC are followed by a b c By 
previous inductions I ascertained B and C tcHbe the causes of 
k and c respectively Hence by subtraction I conclude that 
A IS the cause of a 

Concpete Examples —[See the examples of Neptune 
and^argon given below]. 

^'^Deduotion Involved m this Method — JThis^ 

method IS mainly a deductive one. Present jexperience^ has" 
vefy'Iit(le“"to do'with tlys Tnethod. ^ Alf that I observe jiow js 
that certain antecedents afe followed by certain consequent^ 
the rest of the~mcthod being a“ process^ of calculation" Thus 
10 the symbolical example, all that I observe presently is that 
B C are followed by a ^ Then 1 reason thus : — Previously 
[ found B to be the cause of k, and C of c, therefore B C are 
he causes of k c. Now I find that A B C are followed by a 3 c," 
£>f " which B C are known to be the causes of ^ ir Therefore, 
the residual antecedent A must be the cause of the residual 
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conseqaent a The main part of the method consisting thus 
in calculation or deduction, it is regarded to be specially a 
deductive method 

How it leads to Discovery: — This method is a 
fruitful source of discovery ,It leads to discovery by 
-suggesting a hypothesis in this way ; — Suppose the saentists 
have mductively ascertained the cause of a particular 
phenomenon If now they notice something new in the 
phenomenon, then they have a reasonable ground to suppose 
that there must be also something new in the cause, and acting 
on this supposition they will discover the cause In this way 
argon was discovered TiOrd Rayleigh found that nitrogen 
from the atmosphere was slightly heavier than nitrogen got 
from chemical sources The search for the cause of this 
difference led to the discovery of argon,’ Neptune was also 
discovered in a similar way It was found that Uranus deviat- 
ed a httle at some pomt from its calculated path. The search 
for the cause of this residual phenomenon, vh., the deviation 
by means of a telescope directed in the quarter of deviation, 
led to the discovery of Neptune. 

64 Q Sow is the M of Rtsiduts rclaitd io the if of 
Difference ? 

A The pnnciple underlying these two methods is the 
same, the difference consisting only in the manner of getting , 
the_ negative instance. ' Whereas in the M of Difference the^/; 
negative instance is got by present observation and experi- 
ment, in the M of Residues'it is got by deduction from pre- 
vious inductions 

65 Q. How ts tt that the M. of Residues ts applicable only 
in an advanced stage of sciences ? 

A. Inasmuch as this method requires the results of 
previous mductipns, it cannot apply until a good number of 
inductions have got established in a science Therefore 
the greater the number of established inductions in a saence) 
the greater is the room in that science for applying this 
method. 

66 Q Discuss whether the inductive methods can fur- 
nish valid proof of causation ( 5 . A H, 30) Examine tfU 
validity of the inductive methods as criteria of proof (BAS. 
■Ob). . _ '* 
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A (i"' The M. or Agreement cannot prove causatioop, 
owing to the possibility of (a) the plurality of causes, and (b> 
hidden antecedent (show howj (a) In the Joint M., if the 
negative instancesT^e exhaustive, then it is free from the defect 
of the plurality of causes But generally the negative instances 
are not thoroughly exhaustive , and hence this method also, to 
a more or less extent, suffers from the defect of the plurality of 
cause s Besides, there is the possibility? of a bidden antecedent, 
though to a less extent tnan m the ivl of Agreement. Hence 
this methoo also cannot finally establish causation, though its 
conclusions are more probable than those of the M of Agree- 
ment, (3) The M of Difference does not suffer from the 
defect of the plurality of causes If the condition of this 
method is-stnctly satisfied, that is, u the instances d i ffer in 
nothing els e than in the given phenomenon and a certain other 
antece^nt, then this method conclusively proves causation 
But generally such a strict fulfilment ol the condition cannot be 
secured, there remaining always the chance of a hidden ante- 
cedent Hence though theoretically it proves causation con- 
clusively, practically it does not The remaining two methods 
cannot obviously establish causation finally, as they are but 
the modifications of the M, of Agreement and the M of 
Difference Hence we con clude that the inductive methods 
cannot furnish vahd proof of causation 

67 Q. Reduct iht Exp Mtikods iwo fundarntnial 
mtthois of EUmnahan ( B. A., Ht, 08) (Ducuss the qutsiton 
whtfhtr Inductive Methods may be vitvotd as mere aeapons of 
tlmtnahoni Examine the attempts to reduce them to one ot twa 
fundamental methods (/ A , 2/) 

A (i) The Joint M is nothing but Agreement in 
presence and in absence — the instances of the positive set 
agreeing in the presence, and the instances of the negative 
set, agreeing in the absence of the given phenomenon and its 
accompanying circumstance (A and a) Hence this 
method is a modification of the M of Agreement (s) The 
M. of Residues is the same as the M of Difference, the 
same principle underlies them, the difference consisting in 
the manner of selecting the_ negative _instance-rwhereas in 
the M of Difference the negative instance is secured by 
duect observation and experiment, in, the M of Residues it 
is had by deduction from previous inductions. Hence thn 
M. of Residues is a modification of the M, o( Difference 
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M of C. ’ Variations is a modification of the M of 
'difference, both depending upon the same principle of the 
elimination of the relevant phenomena (A and a), differing, 
only in this that in the M of difference the elimination is 
complete, while in the M of C Venations it is only partial. 
Hence we see that at bottom there are only two methods, vis , 
the M of Agreement and the M of Difference, the other 
methods being reducible to one or other of these two 

The Exp methods are not mere weapons o^eliminat]^. 
Had they been so, they would have b&sn merely negative in 
character. But we all know that they have a positive aspect 
too, for they positively establish a causal connexion by such 
elimination. 

' 68 Q Shota that tht M of C, Variations is rtducibh both 
to the. M of Agrument and the M of Diffe re nee 

A The M. of C Variations has got two forms . — 

(a) One m whicn the accompanying circumstances remain 
the same, as — A B C “a b c 

A' B C a'b c 
A'B C...^b'' c 

In this form it is the modification of M of Difference, 
because the instances differ ra nothmg else save in the degree 
of A and a. 

(b) One in which the accompanying circumstances varv, 

as— " A BC^abc 

A' D E . a' d e 
A" E F a" e f 

In this form it is the modification of the M of Agreement, 
because the instances agree only in the presence of A and a 
(though in varying degrees). 

_ 69 Q. Is the M- of Agreement reducible to the M. of 
Difference, as done by C, Read ? 

A Read reduces the M. of Agreement to the M ofv 
Difference on the ground that the essential feature of the 
inductive methods, as distinguished from Induction per Simple 
Enumeration, is the variation {o.n'i. not agreement) ot cixcMm- 
stances. Hence difference is more essential than agreement, 
and as such the M. of Agreeme^ is reducile to the M of 
Difference But this view is erroneous, for from mere differ- 

5 
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ence vre cannot draw a conclusion Agreement and difference 
are equally necessary, — none of them being reducible to the 
other 

70 Q IVAaf do you mtan dy Jhseovery and Prooj ? 
Art iht Exp Methods the methods of discovery or of proofi 

A £roof supposes an alre^y existing , hygothesi^. ^ Thus 
when I ^'required tO'profefh^t mosquitoes are the Cause of 
malana, it is supposed that the hypothesis, vis , that mosquitoes 
may be the probable cause, is already there If th^te exists no 
such hypothesis, I have nothing to prove, for proof implies 
something to prove, and that something is a hypothesis But 
discovery supposes no such previous hypothesis To , discover 
the cause of a phenomenon means that 1 have both to/r^me a 
hypothecs regatdmg the probable cause and to prove it to be 
the cause 

It goes without saying that the Expenmental Methods 'are 
the methods of proof, whether of the laws of co existence or of 
those of causation The question, whether they are, too, the 
methods of diccovery, depends upon the question whether ^ey 
can only prove existing hypotheses or can also suggest^ thejn ; 
for if they both suggest hypotheses and prove them, then they- 
are surely also the methods of discovery Now the.M of . Agygg- 

S d the Joint Method can suszest a hypothesis by ob ser- 
r]^vc?q5benomena, say aavTa, are always founertb go 
“’(fffe other circum'tances varying), and hence the 
antecedent A might be the cause of a. But a hypothesis is 
specially-suggested by the M of C 'Variations , for when two 
phenomena are observed to vary together,! we cannot but 
suspect a causal connexion between them The \1 _of 
Resiaues has been a fruitful source of scientific discoveries 
Hence the methods ate also the methods of discovery 

71 Q What are the Canons of Elimination t Shojs thit 
each of them furmshis a Method of Enquiry into causation 
(/> A , Art the Exp Methods purely inductixH ? {B A. 
oj, oy, o6} Point out the particular aspect of causation 
on which each of the Exp, yhethods is based {B A , oj) 
What are the two main pnnciphs involved in Mill’s canons of 
iht Expenmental Methods 1 (/ A,lO) DtdiM the t\pen- 
vicntal methods from the law of causation (/ A , 2i), 

A. The Canons of Elimination are those principles which 
guide us in ascertaming the causes of phenomena by elimma 
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ting irrelevant circumstances These principles are deduced 
from the definition of cause. Each of these principles furnishes 
one Exp. Method Hence the.Exp. Methods are necessanly 
deduced from the law of causation There are three such 
ca nonSj as mentioned by Bain 

First Canon : — “ Whatever antecedent it left out with - 

out prejudice to the effect can be no part of the cause. ^’ 

This canon is based upon the invariable aspect of causation, 
for an antecedent which can be left out without affectmg a 
consequent is not an invariable antecedent, and, therefore, 
cannot be its cause 

This canon furnishes the M of Agreement. Tate the 
symbolical ei^ample : — A B C — a b c 

A B D — a b d 
A D E— a d e 

Here B, C, D, and E can be left out without affecting a ' 
Th erefore, neither of them can be the cause of a. But because 
a must have a cause (Law of causation), A which is the mvan- 
able antecedent is its cause 

Hence we see that the M. of Agreement is de iticed iinsL 
the invariable aspeit of causation, as well as, from the law of. 
Causation as a whole. 

Second Canon •—“ When an antecedent cannot be left 
without the consequent disappearing, siTch ant^edent ' 
must be the tiause or a part ot the cause 

This canon is likewise based upon the invariable aspect 
of causation, for if a consequent follows an antecedent both 
in Its presence and m its absence, such an antecedent must 
be an invariable antecedent, and as such the cause of that 
consequent 

This canon furnishes the M. of Difference. Take the 
symbolical example —A B C — a b c 

B C— be 

Here A cannot be left out without a disappearing, and 
therefore A is the cause of a Hence the M of Difference is 
also deduced from the invariable nsxitcX. of captation. ~ 

Third Canon - — “ An antecedent and-a consequent nsing 
snd falliQfrjflgfit ber m ^mencal concomitance are to be beta 
asTause and effect -” 






This canon is evidently based upon the quaniitaUve asptct 
of causation, and it is the same as the M. ot C. Vanations 

Hence we see that the M of Agreement and the M of 
Difference are Aeductd from the invariable aspect of causation, 
and the M of C Vanations, from the quantUative^asp^ect. 
Hence these methods are really dcducfti>r Ks\\iQ Joint 
Method and the M of Residues are the modifications of the 
M* of Agreement and the M of Difference respectively, they 
are necessanly deductive in their nature We conclude, there- 
fore, that the Indue ive Methods are not really inductive, but 
deduced from the law of causation 

' (72 Q 'In the comprehensive laio of causation, itself once 
established by induction, we have ihej^nstriments for eliminating 
cauHS and^ effects in the detail Explain this stalement, and 
illustfaie it by one example {I. A,, 15) 

A [This involved statement is quoted from Bam (See 
Bam’o Inductive Logic, p, 46) By the expression ‘the 
instruments for eliminating causes and effects in the de‘ail’, 
Bam simply means the ^anons^ of Elimination which deter- 
mine causes and effects "m particular cases by eliminating 
irrelevant phenomena These canons are based upon the w ider 
law of caus ation , and thTlaw_ of^causation is in its turn estJ- 
bllshed by loauction per simple~eatim eration Hence the state- 
ment simply means that the canons ot~Sliia1nation, which deter- 
mine causes and effects in particular cases, are based on the law 
of causation, which in its turn is established by induction per 
simple enumeration As for how the canons of elimination are 
deduced from the law of causation, and how they furnish the 
^Exp Methods which determine causes and effects, see Q yr. 
(And as for how the law of causation is an induction per simple 
Unnmeration according to the empirical view, see Q 2S] 

73 Q Show how intermixture of effects prevents the 
employment of the Exp Methods Do all the Exp Methods 
foA in such a case t By what other method can the difficulty 
aiisingfrom intermixture of effects be overcome f { 1 ,A , ti). 

A Mill confesses that his Exp. Methods fail m cases o f 
intermixture of effects, esp m the case of homogeneous inter" 
mixture. The methods require, as the symbolical examples 
cleariyshow.thal phenomena remain isolated from one another 
in the form A B C — a b c ^Hence if the various effects are 
blended together, it is impossible to determine to which antece 
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dent any one of these mtermixed effects is due, and, thereJFjjre, 
the methods bec ome inapplicable m such a cas &. ^ 

But sometimes in such a case the M. of C. Vanations 
affor di~some Ueip h'b r, if we notice the concomitant variation 
ot two phenomena^ under the greatest complications, fwe 
suspect a causal connexion between them Sometimes also the 
M of Residues may be of much use For when we notice 
some unexpected variation in a complmTeffect, Ctg,, the path 
of iJranus, we are led to suppose an additional cause for such 
-a variation, and direct our investigation accordingly But the 
method which can most successfully cope with intermixture of 
effects IS, as Mill points out, the Deductive Method / 

74 Q What objections are brought against the Exp^ 
Methods by Dr, Whewell t How dots Mill meet them t 

A First Objection ‘—‘ They assumeShe very thing 
which It IS most difficult to obtain, g/z , tbe~reduction~of an 
afgifmeot'to'a formul a * it we can reduce ah argument to 
the formula A B C — a b c, and B C — b c, then every one 
understands that A is the cause of a Thus the methods do 
not help us where help is necessary, and’^come to help us 
• where help is un nece ssary f 

Mill’s Answer — (r) If we already know a formula, it 
becomes easy to reduce f^ts to the formula Hence th^ 
methods are not useless , for they indicate tbe ways in which 
the facts are to be arranged 

' (2) Even when the facts are reduced to a formula, errors 

may be committed in drawing an inference, as is teshheld to 
by the commonness of false inferences Hence the methods 
. are not useless 

Second Objection > — *No discoveries have ever been 
made, by their jneans / — 

Mill’s Answer — (i) This objection assumes too much. 
The Exp Methods are the sole methods of observation 
and experiment Therefore, to sav that nn discoveries have 
ever been made by these methods is equivalent to saying that 
no discoveries have ever been made by observation and 
experiment, which is absurd on the face of it. 

(2) Even if they are not allowed to be the methods of 
discovery, they aie unqu eslio nab ly the methods of proofs and 
Dogic ts mainly concerned with prool, and not with dis- 
covery Hence tbe methods are not useless ’ ‘ 



CHAPTER VII. 

IE 

THE DEDUCTIVE METHOD 

75 Q, What dots Mill mtan by tht term Deductive 
Method ? , 

A The term deductive method literally means the method 
followed m Geometry, , dedncing conclusions from the 
accepted definitions and axioms But m Eogic the term iS' 
used by MiM in a different sense. It means deducing conclu -j 
sions and verifying those conclusions by experience In other| 
words. It means the combination of induction and deduction.] 
Hence it should rather be called the combined method , as it' 
is called by Jevons ^ 

76 Q Indicatt tht aid givtn to induction by deduction 
(/ A , t8) Explain and illustrate the utility of the Deductive 
method {B A, H , 07) 

A We know the Inductive methods fail in the case of 
mtermixtufe of efiects In suca a case our onl^ recourse is th e 
^ducti v s method, i e t the alternate application ot intTuctTon 
and d^Uction Besides, we know that the Exp. Methods 
(t e induction) cannot give us sure conclusions owing to th e 
possibility of hidden antecedents These defects can be cured 
oy combining induction with deduction Indeed, the results 
of pure induction are more or less probable, and the probability 
can be converted mto certainty, if induction is aided by 
deduction 

Neither mduction nor deduction is a satisfactory method- 
jay Itself When tbev are combined! they become the -actual 
method ^dTicientiSc progress Induction is blind, and deduc 
tion is empty * Each is imperfect by itself Suppose, 1 form a 
general proposition, 0 z , Women are unfit to serve m the 
army I may do this simply by reasoning deductively thus — 
‘Since women are of delicate constitution, they cannot possibly 
bear the hardships of a soldier’s life Besides, being soft 
hearted, they must be moved by bloodshed Hence, they are 
unfit for a soldier's life But this conclusion, reached 
deductively, may not be found to be true Or, f may io'tn 
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this generalisation indnctively, t « , by observing a number of 
cases in which women have been actually found unfit But 
^uch a generalisation is necessarily precarious. Because m 
certam cases women have been found unfit, it doss not follow 
that they are necessarily unfit Hence in order to make the 
general proposition unquestionably true, I shall not only 
calculate or reason deductively, but also verify the calculation 
(deduction) by experience (induction ) ^ (The former method 
of pure calculation is called geomeirtcal method, which is 
evidently barren ] 

Hence we see that sciences can attain satisfactory results 
by using the combined method, which alone is capable of 
solving the complicated problems of nature, society and 
politics, 

77 Q. Rxpladn the character oj the decuchv: method 
and its scope in induction {B. A By rehat method can the 

difficulty aniingfrotn intermixture -of effects be overcome f Des- 
cribe and illustrate this method fully (1 A., ii). Mill and 
JBain think that three operations ate implied in ike full scoft &f 
the deductive method, viz , induction, deduction proper^ and venffi 
cation Explain the exact meaning of each^ ~ and exhibit their 
relation to one another, making your meaning char by means of 
examples {I A , la) 

A The deductive method consists of three steps * — 

I- Inductive ascertainment of the laws of separate cansss 


v ^2 Deductive calculation of the joint efi'ect of these laws. 
t /3 Verification of the calculated result by expenence 


When a complex effect is given, we first con sider which 
laws, already established by inductions, are likely to apply in 
this case In caie-no sued laws are known to exist, we are to 


rrame hypotheses regardmg sUCh laws.' 
to whicfi enect v?ill follow ftOm these 


Next, we calculate as 

laws taken (Oliitly 

Lastly, we a je_t o verity our conclusions fay comparing them 
with fai ' ‘ 


For illustration we may take the common example of the 
path desenbed fay a projectile When we throw a ball forward 
we know that it is acted on by three forces, viz., (a) the initial 
force, that is, the force with which I throw it, (b) the resistance 
of air, and (c) the force of graifity I know also the lavrs of 
these separate forces, inz , that the initial force tends to move 
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It forward m a straight Ime, that the force of gravity tends to 
bring It down, and that the resistance of air tends to diminish 
Its velocity Having ascertained these laws, I calculate with 
the help of mathematics that because the ball is at every 
moment acted on by a downward and a forward force, it will 
fall down gradually, ue , it will describe a parabola Next, 1 
verify this result by experiment, say, by cannon shot 

These three steps are related to one another Suppose, the 
computed result does not tally with facts. In that case the 
result must be wrong The mistake may be due either to the 
process of calculation, or to the premises, viz the laws, or to 
both Hence, a revision becomes necessary The result 
arrived at after a careful revision of the process of calculation, 
or of the laws, or of both, if necessary, must again be verified 
by experience The revision will be repeated, until the calcu- 
lated result IS found to tally with facts, » e , vertfied by experi- 
ence Verification is, indeed, the raostjimportant step 

78 Q 'Explain and illustrate the different forms oj the 
deductive method 

A There are three forms of the deductive method, viz , 
direct, inverse, and geometrical 

[ The deductive method descnbed in Q 77 is the direct one] 

The nature of the Inverse Method, as compared 
■with the Direct Method — In the direct deduc tive 
method we first compute the re'^ult from known laws, and then 
vefifyTrpv comparmg it with observed facts it thus supposes 
a number of known laws But sometimes it happenss that no 
such lawT a r e knuffI iTo'6xist, from which we may calculate the 
result This is speaally the case m History, Politics, Socio- 
logy, etc , where matters are extremely complex, and very few 
laws have yet been established In such cases, therefore, we 
are first to observe the laws-and their joint results, and th^ 
calculate a why such results should follow irom those ^ 
jaws. This is tfie I nverse JJediictive Method Thus we see 
that whereas in the direct method we first calculate the joint 
results of known laws, and then verify them by experience. 
In the inverse method we first observe the results of laws, an^ 
then calculate such' results will Tollow from such laws In 3 
other words m the direct method calculation deduction) 
goes before experience (» induction), but in the inverse 
method experience goes before calculation — in the former the 
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-results of calculation are venfied by experience, while in the 
latter the results of observation are venOed by calculation in 
the former deduction is verified by induction, while in the 
latter induction by deduction — in the former deduction is 
aided by induction, while in the latter induction is aided by 
deduction 

Suppose I am to ascertain the cause of Revolution No 
laws are known to exist which are likely to apply m such a 
case Hence I am to observe several instances of revolution, 
-and notice the laws and their joint effect Suppo'se I notice 
two common incidents in all cases of revolution, vtz (a) that 
■the people are hungry, and (b) that' the government is tyrani- 
•oal From this I should not at once jump to the conclusion 
that these two are the causes of revolution I should now 
calculate why that should be the base (this is the dud uctive 
stage) I calculate thus * — When people are hungry, they 
Tiaturally blame the government, for it ought to have taken 
proper steps to avert famine. The government, on the other 
hapd, far from relieving the suffering of the people, exacts their 
last farthings, because it cannot be earned on with out/ money 
Hence no w6nder that the people nse in rebellion /Thus in 
this case observation is verified by calculation 

N B — The direct method is also called phvstcal method, 
-because it is chiefly resorted to in 1 physical sciences, for the 
-evident leason that in physiOal sciences phenomena are com 
parativriy simple tind that a good many laws jiave been esta- 
blished by inductions The inverse method again is called 
Awi'tfnrfl/ method, because it is chiefly resorted to m historical 
-sciences, such as history, politics, sociology, economics, etc , 
owing to the vast complexity of such sciences It should not 
be thought, however, that the physical method is not at all 
applied in historical sciences or that the histoncal method is 
not at all applied in physical sciences ^ , 

GBOmfitricaJ Method . — It is a purely deductive method 
consisting in the simple deduction unaided by induction, as 
when I lay down a proposition, eg, women are unfit to serve 
in the army, only by' deductive calculation without verifying 
that by expenence It is a simple application of a law to 
particular cases, as when I apply the general proposition ‘All 
unen are mortal’ to the particular case of Ram, so as to conclude 
that Ram is mortal. This method is resorted to in mathe- 
■anatics, but is barren when applied in concrete sciences, 
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79 Q. Whtn is the Dtdtidvot Method employed trt indue 

iivt invesitgaitons ? Distinguish between the direct and inverse^ 
forms of this method (I A, t/) Briefly state and explain 
the Deductive Method (/ i8). 

A. [See above] 

80 Q Show dearly how the deductive method is related' 
to hypothesis, and estimate its importance in Logic (B A AT,, 
o 8 , Snppl) 

A In the deductive method we are to calculate results 
from known laws But when no laws are known to exist which 
are likely to apply in the present 'base, 'we are to substitute 
hypotheses Hence is the necessity of hypotheses in the de 
ductive method 

f As for the importance of the deductive method see Q 76 \ 

81 Q By what form o1 reasoning is it possible to ascer- 
tain the effects of composite causes ? In what sciences and in 
what professions is the reasoning of this kind most essential ? 
(/ A 09 ) 

A. The effects of composite causes can be ascertained by 
•what Mill calls the deductive method (Briefly explain the 
method) 

This kmd of reasoning is most essential in those scences 
and professions where pure lUduction fails altogether owing tc 
the great complexity of phenomena. As for the sciences, we 
hiay name History, Sociblogy, Politics, and Economics As 
for the professions, we- may mention those of legislators, polit.- 
Clans, merchants, and medical men 



CHA.PTER VIII 

PROBABILITY AND CHANCE. 


S2Q State precisely what you mtan by p * and by pro- 
bahle reasoning Hoio can the degree of the p of propositiom be 
expressed} Supposing the p of premisses of a syllogism is Lnown, 
what will le the p of the conclusion } {I, A , i6). 

A. ‘P IS an ambiguous term. Usuallys when we say that 
an event is probable, we mean that it is more hkely, thari np', 
to happen But scientifically an event is probable, ifbur ,&x 
pectation^f its occurrence is less than "certainty, a3 long as the' 
ev^t is not impossible ’ (C Read) 

In the adjoining scale, suppose an event, say x, to be eex^ 
tain when at i, and impossible when at o. T Certamtj 
Now if X be above '5, that is, above the 9 * 
middle^ then it is popularly said to be pro ] . 

haSle, But if it be below *5, say at *4 or 2, g' . 

then it is ordinarily said to be improbable 5. - 
But saentifically speaking, if x be above o 4- - 
and below i, then it is said to be probable 3- • 

If It be at 2, then it is more probable than j’* 

if it be at 1 , and if at 3, then more pro- f lmpossibilit> - 

bable than if at 2 , and so on If at '8 or ~ 

9, It is highly probable So we see that p admits of degrees 

The degree of p may be expressed either as a fraction, or 
as a proportion Suppose that 3 men out of 16 live upto 70, 
Then the p of each man’s living upto 70 is Or, we may 
express it as a proportion If 3 men out 01 1 6 live upto 70, 
then 13 men do not Therefore, the p of each man’s living up 
to 70 IS 3 for and 13 against, i.e , 3 13 If out of every 100 

men a die of fever, then the p of each man’s dymg of fever 
IS or I for and 49 against, ze , i : 49 

A IS an inference, drawn from probable 

pr^isses. Trom the premisses “All EngUshmen are patriots, 

* The letter p will be used for probability for the sake of 
abbreviation. 
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■john IS probably an Englisman ” I may draw the conclusion, 
'John is probably a patriot * Reasoning based upon approxi* 
mate generalisations is probable reasoning If both the 
premisses are probable, then the conclusion is less probable 
than either of them 

If the p of the premisses of a syllogism is known, that is, 
if It can be expressed as a fraction, then it is easy to determine 
the p of the conclusion If the p of one premiss be J and 
that of the other then the p of the conclusion is I, the 
rule being that the p of the conclusion is the product of the 
ps of the premisses 

83 Q Give voUh exampUs ihe rules for the ialaiJaUon 
oi proiaKlitits (/ A , i^') IndicsJe what ts meant Dy a 
iaiculalibn of proBaiibhes (/ A , 20) 

A In certain cases we may ascertain the ps of separate events 
by observation Now, if the range of observation is wide 
enough, we may, with some degree of accuracy, represent 
such separate ps in terms of fractions And when such 
IS the case, we may, by deductive computation, ascertain the 
p of the concunence of any such probable events or of 
their joint or alternative eflfect The following are some of 
the rules regulating the processes of such calculation of ps 
under certain particular circumstances — 

1 ‘The probability of the concurrence of two indepen- 

dent events is the product of their separate probabilities ' Sup- 
pose 2 days in 3 are dry, and one in three has a westerly wind 
Then the p of each dry day having a westerly wind is 
5 ^ 3 = ?, or 2 for and y against, ut , 2 7. 

2 ‘The p of the occurrence of one or other of two events 

that cannot concur is the sum of their separate ps’ The death 
of a man cannot be due to both bummg and drowning, so that 
these two events pis , death caused by burmng ahd death 
caused by drowning, cannot concur Now suppose one man 
out of 5C0 is burnt to death, and i out of 1000 finds a watery 
grave Then the p of one man’s being burnt or drewned is 
3^ or 3 for and 997 agamst, f < , 3 • 997 - 

3 The rule for the collective value of independent testi- 
monies in the favour of a fact is to subtract from one the 
product of the fractions representing then separate improba- 
bilities If a witness speaks four truths in five cases, the p of 
his testunony being true is and so the improbability of his 
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testimony being trile is If two such witnesses bear the same- 
testimony in favour of a fact, then the p of that fact being, 
true IS Iff I -(f i)]. or 34 for and 1 against, t r., 34 i 

4 The rule for the detenoration of testimony in passing" 
from one person to another is to multiply the fractions'- 
expressmg their separate probabilities If A speaks the truth 3 
times out of 4, the fraction is ^ If B speaks the truth 4 times 
out of 5, the fraction is f. Now, if B tells me that Ram has 
died, having heard it from A, then the p of Ram’s having died 
is Jx *=|, or 3 for and 2 against, i a , 3 2 

84' Q. What IS probable reasoning I Discuss the relaiion- 
of probability to induction State and illustrate the rules for the^ 
combination {calculation) of probabilities {I A , 16) 

A Probability and induction • — Formal logicians, fi ^ ^ 
Jevons, regard all inductions as but probable The reason is 
obvious Even those mductions which are based on the experi- 
mental mSthods cannot yield sure conclusions owing especially 
to’'the ■possibility of hidden antecedents Besides, there is no 
knowing that the course of nature will for ever remain unalter- 
ed, the wholejabnc of laws may be changed m the twinkling 
of an eye, ifif is so please God All inductions are, therefore,, 
bare probabilities 

There can be no doubt that strictly speaking, this is ai 
correct view of the matter Yet we must say that for all human 
purposes, both practical and theoretical, induction yields con- 
clusions which may be regarded as certain, though not so 
certain as that yielded by demonstrative reasoning In fact, 
induction stands midway between demonstrative and probable- 
reasoning Demonstration gives necessary truths, probable 
reasoning problematic truths, and induction assertory truths 
It will, indeed, be a gross misuse of language to say thaFThe- 
induction ‘Man is mortal* is probable in the same sense as the 
prop ‘Ram will die to-morrow' is probable. 

Although, as said above, induction is dist’nct from probabi- 
lity, we may make inductions of probabilities Thus, such> 
conclusions as most cases of ' cholera are fatal, every year a 
certain percentage of men commits suicide, every five yearsi" 
there is an out break of pox in Calcutta, and so on, are only>- 
probable inductions based on statistics 

For the rest of the question, see above] 
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85 Q, Gvotn two prtmsses of iht form 'Most M’s are C and' 
most A's are B’ can any iniertftce be drawn ? If so, of what 
kind ? And on what conditions will its value dtytndf Give 
examples ( I A , 10 ) 

A From approxraimate generalisations, such as the pre- 
raisses of the form given, we can draw a conclusion But such 
a conclusion is of a probable kind, the conclusion being even 
less probable than either of the premisses Such inferences 
are not ordinarily of great value But if we can state the 
precise exceptions to these generalisations, that is, if we can 
a'certam the circumstances under which most A's are B. anjd 
most E's are C, then we can convert them into universal wo- 
positiODS and deduce from them a conclusion which is certain, 
and consequently of much value Thus the proposition, ‘Most^ 
•civilised people are self-seeking’ may be converted into a uni 
versal proposition by stating Us exception, ptz , 'All civilised 
people except the God fearing are self-seeking,’ and the pro- 
position ‘Most Indiana are civilised’ may be so converted thus 
^All Indians except the non-Aryans are civilised ’ Now, from 
these two propositions I may with certainty draw the conclu- 
sion that 'All Indians except the God-fearing ones ^s well as 
except the Non Arayans are self seeking ’ Even if we do not 
know the exact nature of tbs exception, but know the condi 
tions sufficiently so as to be able to express the probability as 
a fraction or a proportion, the conclusion is of some value 
Thus if we can say that go p c of civilised men are self 
seeking, and So p c of Indians are civilised, we can draw the 
conclusion by calculating p. 90 p . c means and go p c. 
means , and hence the conclusion is that 72 p. c of Indians 
are self seeking ( ) Hence the value of such an 

inference depends upon two conditions, vie, (r) If we can 
dettrimne the precise nature and extent of the exception, Us 
value IS very great, and ( 2 ) if we can ascertain not the nature, - 
but only the extent of expeptions, so as to be able to state the 
propositions quantitatively, its value, though not so great as tn 
the above case, is not negligible 

S6 Q What IS meant by Probability ? What kinds of 
inference are of demonstrative character, and what kinds are 
merely probable ? Explain the reason in eaeli case, and give 
^examples {I A , 11) 

A (As for the meaning of p and probable reasoning see 
Qua. As for demonstration! see Ch ^XVI). ^ 
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87 Q Dtsitngutsh htiwttn JttducUon and ProhahlUy 
What art the logical grounds of the 'iatier ? Explain and- 
illustrate any two rules of probability by which definite concltt 
stons may be arrived at {I A , 19) 

A [ For the first part see Q. 84, and for the last Q. 83.] 
Logical Grounds of Probability — P may be based on statis- 
tics Such probable inferences, as ‘Every five years there is an 
epidemic of small pox in Calcutta,’ ‘Every year there are sa 
many unstamped letters, so many cases of suicide, so many 
■cases of snake bite’, and so forth, are based on statistics 
Such inferences are, however, very precanous P may^ again 
be based on calculation If we know the laws of the causes 
operating for and against an event, we may compute the 
probabili y of its happening. Certain rules have been 
formulated with a view to help us in such computation. 
£As for rules for the calculation of prababiUty, see Q 83 ] 

The probability determined by any one of the above two 
methods evidently is not very great Higher probability 
can be secured by combining, if possible, the above two 
methods, i , by venfying the results of calculation by 
statistics 

***88 Q. What is meant by Chance ? Give examples. 
JJow IS ti ehmtnaied} {I A., IS)> ds there such a thing as 
chance ? Discuss the relation between casual and casual connexidre 
{I. A, 20) 

A ‘Chance was once believed (even by such a 
philosopher as Aristotle) to be a distinct power m ihe vforld 
disturbing the regularity of nature ’ Thus chance was believed 
to be opposed to law, esp the law, of causation. 'To happen 
by chance’ meant 'to happen without a cause ’ But in modem 
times we do not believe that an event can be uncaused 
But though an individual event cannot be uncaused, yet 
coircidences of events. Mill says, can be uncaused. Take an 
example I sneeze, and ray neighbour dies just after. 
Here neither my sneezing nor my neighbour’s death is un- 
caused , but the coincidence ot these two events is un'caused, 
t e , casual and not' causal Hence Mill says that chance 
applies not to separate events, but to coincidences or 
'Conjunctions {t sequences or co existences) of events. 
Hence he defines chance as conjunotion of events which are 
mot related through causation. 
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Stnctly speaking, as Read observes, even such coincidence?- 
of events are not uncaused But their causes are so remoter- 
that we cannot trace them even by our utmost effort. 
Hence for all human purposes they are regarded as Uncaused 

From the ^bove it is evident that casual connection is 
opposed to causal connexion, though, as seen above, in the 
last analysis the former is to be deemed an imperceptiblT^ 
remote form of the latter 

Elimination of Chanco —Let us first consider the 
general case, vtz , how to determine whether a particular 
conjunction of events, say the coincidence of a dry day and 
a day with westerly wind, is casual or causal What 
we are to do in such a case is to observe a large number 
of instances, so as to see whether they coincide with one- 
another more often than chance can account for If so, then 
we believe that the coincidence is causal, and not casual 
Hence the rule is — “Consider the frequency of the events- 
separately, and how great frequency of coincidence must 
follow from that, supposing there is neither connexion nor 
repugnance. If there is a greater frequency, there is a causal 
connexion ; if less, repugnance “ In the above example, 
suppose two days out of seven are dry, and three days out of 
seven have a westerly wind Now, if ^ these two events are- 
neither inconsistent (repugnant) nor connected, that is, if they’ 
are independent, then they must comcide six times in forty- 
nine days (fx 2 = ^5, see the calculation of the p of the 
concurrence of two independent events, Q. 83) Now, if they 
coincide more often than six times in 49 days, then a causal 
connexion may be presumed And if less often, repugnance 
IS to be presumed In this case chance will account for six- 
coincidences m forty nine days If there are more coinci- 
dences, then chance is elimmated, and causal connexion is to- 
be presumed 

But there are speciad cases, viz , when the effect of a cons- 
tant cause IS blended with the eff^ts of casual accompani- 
ments In such a case, to determine how much of the 
complex effect is due to the constant cause, we observe a 
large number of instances and take an average The averaget 
result is the part due to the constant cause, the variable 
remainder being due to the casual accompaniments For- 
example, the temperature of a given day is due to the cons- 
tant cause, VIZ , the sun, and many casual accompanimfcntSj 
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e.j?., cloud, wind, etc. In order to determine how much o/ 

the temperature is due to the sun we take an avemge of the 
^emperaWs of the different hours of the day, the average 
temperature being regarded a"s due to the sun. 

89 Q. How is the theory of chances applied to causation f 

A “Given an effect to be accounted for, and there 
being several causes that might have produced it, but of 
whose pre<!ence in the’ particular case nothing is known, the p 
that the effect was produced by any one of these causes is ^ 
the antecedent p of the cause multiplied by' the^ p that the 
cause, if It existed, would have produced the given effect . 
(Mill) Suppose X is the given effect, 'and it may be produced 
either by A or B Suppose the ps of A’s and B’s e^tence 
'iat the time x is produced are respectively 5 and Suppose 
now that if A exists at the time, the p of its producing x is 
and that if B exists, the p of its producing x is Then the 
total p of A’i producing x is i%, and that of B’s pro- 

ducing x is S x 5 =. 't®.. So we see that the p is in favour of 
A in the proportion of six to five, that is A is more likely to 
be the cause of x 


6 



CHAPTER 15. 

«o>^ ^ 

ANALOGY. ^ 

,** 90. Q Explcan the nature of inference from analogy. 
Give both a symbolical and a concrete example^ stating them in 
their simplest logical form On what conditions dots the value of 
an analogical argument depend} {/ A , is) Explain and 
illustrate’. — Inference by analogy (/ 21) 

A Analogy may be defined ‘as a kind of probable ^roof 
based upon unpSrfectVimiTanty between the data ot compa-^ 
rlson and "thersubject of inference.' ‘In it we rely ^upon some* 
such vague notion of uniformity as that ‘Things ahke in some 
points are ahke in others. v.Analogy, as different from induction 
and as a distinct form of inference, supposes that two things 
from resembling in a number of points may resemble in some 
other point, which other point is not known to be_connccled 
with the treeing points by a law of causation or ofico-eids' 
tence,' (Bain) The„nature of inference from analogy may, ^ be 
mdicated as follows (1) It is an argument from tfie parti- 
cular to the particular It is thus distinguished from induction 
and deduction (2) The similarity upon which the argument 
15 based is imperfect, that is' to say, the pomts of resemblance 
between the two particulars (A and ' B in the symbolical 
I example) are not very important for the purpose of the argu- 
ment (3) No causal connexida Is known to exist between 
any of the agreemg properties ( jt, I, ~cf d, in the symbolical 
example) and the property to be inferred (4) T^er^ore, the 
argument is only probable, and not certain 

X 

abode f 

Symbolical Example —A 

a b c dm n 
B 

X 

..B 

UOncrete Example t — Mars resembles the eaith is 
respect of (i) being a planet, (a) moderate Jeaiperature, and (3) 
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"possess ion of an atmosphere, si^j and land. Therefore, Mars 
also” r'Kemhl^the earth m reipect hf ^eing in^Nftd. 

N B In this example, if it can be shown that Mars re- 
sembles the earth also in respect of duijdings, then the argu-i 
ment wul no longer remain probable, for buildings can be 
constructed only by rational creatures, and therefore it certainly 
follows that there must be rational creatures in Mars. But the 
argument will not be analogical in that case 

Conditions of the Value of Analogical Argu- 
ment : — Analogy can never reach certain^, — ;it ^,c^n. yield 
only a probable cancLusion, the degree of. p^ro ba^blIS^.^f!^ 6 pen_d- 
^g on certain conditions With a view to draw an analogical 
inference two things are to be compared Now, these <two 
things may be known to resemble each .other in certain respects 
and differ irom each other m certain other respects Besides, 
there are certain respects m which we may not know whether 
they resemble or differ from each other Hence the obvious 
conditions of the value of an analogical argument may be 
indicated as follows • — 


(i) The greater the numb er and importance of the points 
resemSTancV the more orobable is 'the inference. ''Tiius fh’e 


Ef.resemmancV the more pro bable is 'the inference. ''Tuus fh'e 
points of resernblance between man ahd iht;' loWSt* animal are 
more numerous and important than those between man and 
the plant, (and hence the inference that animals feel pam 
as men do is,more orobable than.that plants feel pain. 

• (2' The greater the number and i mportance of the . jpoints 

of diff erenceJ^ede^ s ■ probable is toe ipterencey l^hus^^tSe 
points , of difference between man and ^e plant are more 
numerous and important than Ihos'e 'between man and the 
Tower animal , hence the inference that the plant feels pam as 
men do is less probable than that animals feel pain 

(3) /t^ greater the n umber of ankaown properties, th e 
greater the uncertainty ’atT^hmg—tb'such an inference, anft 


therefore obviously the less is its value ^ 

Thus we see that the strength or value of an analogical 
argument depends upon the number and importance of the 
pomts of resemblance; as compared with tbe number and 
importance of the points of difference, as well as, the number 
and importance of unknown properties Now, if a stands 
tor resemblance, b for difference, and c for Unknown properties, 
then we may represent the vMue as a proportion thus : — « 
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Hence we see that the value of an analogy 
may be represented by a fraction having as ifs numerator the^ 

f emblances between the two i-hings compared, and as ite 
Nominator the differences between them plus the number of 
known properties 

•% 91 Q What is mtant iy analogy ? Explain the 
nature of analogical reasonings and show on whaf conditions the 
value of such reasoning depends Exhibit tts'relafwn to seientific 
tndiicfion. {1 og) 

"’A [For the first part see above.] 

Relation of Analogy to Indnetion -^Points of 
SInularity • — (i) Both are inferences (2) Both are base d 
upon similaniy . The inference from some taen to all men 
(induction) and the inference from the earth to Mars (analogy) 
are both based on similarity, in the former case between some 
men and all men, and in the latter case between the eatSi and 
Mars 

Points of Differene6-'(i^ in induction we reason from 
the particulars to the general, but in analo^Y trom the pcirEcu- 
/gr to the barlicula i. (a) Induction is based upon deepseatg-d, 
similarity, but analog'y imperfect similarity induc- 

tion a causal connexion is shown to exist by ^eans Of the E xp 
i^etiiods between the points of similarity and ‘tbT pro per^ to 
be interreo. but in analogy no sucn causal^ co'i^'exiop^’Tg ^T^ 
or shown to^s t‘^(4) CoDsequeritly,.tbe v^Iue of ap analoai^al, 
aBgument is very small as compared witb that of inBuction 

92 Q Distinguish between Analogy and Induction Dow 
IS the strength of analogical argument measured ? {I A , i‘j) 
Dow does induction di^er from Inference from analogy ? 
U) ^ 

A. [See above ] 

93 Q Show how the value of an analogy may be repre 
seated by a fraction having as its numerator the resemblances 
between the two things compared and as its denominator the 
differences between them plus the number\of qualities of which we 
are ignorant {I A„ 20). 

A [Se Q. 90] , 

94. Q. In what respects does reasoning from analogy fait 
short 0 ] inductive proof ? Give examples of good and had drgu 
went prom analogy ( B. A>, 05 ) 
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A. [Foi the first half see above.] 

An argument from analogy is good or ba'd according as the 
•points of resemblance are more or less numerous and impmt- 
ant, as compared with the points of diflference and unknowh 
points, ' 

Examples of Bad Analogy — (r) Because the j:ow 
resembles man in respect of having eyes, ears, skin, nose, 
tongue, blood, and nerves, therefore it resembles man also in 
pomt of rationality, (a) Because a gramophone resembles man 
m respect of talking, singing, and laughing, therefore it resem- 
bles man in respect of oonsciousness 

Examines of Good Analogy— (i) The example of 
Mars (2) Because the cow resembles man in having the sense- 
organs and nervous system, therefore resembles man m 
, point of having the power of perception, 

95 Q, Explain the naturt of iht argumtnt from analogy— 
what has tt in common with and whtrmt does it differ from 
deduction and induction ? {B,A , od) 

A. Analogy and Deduction Compared x~ 

Points of Likeness — 'i) Both are inferences, (2) Both 
are based on similarity . * 

Points of Difference 0 In deduction 
from the general to the particular, but m analogy 
particular to the particular (a) Deduct'on is Jbase uw- 
Identity or per fect similarity, but analogy upoTv 
lafity ' Thus wlien I say, all men oA^e mortp./, 'K«ni is Vvvju-. 
th^efore Rain is mortal, Ram penj^fi-ftly resembles man, (3] 
Consequently, as a process of inferecfC 6^ deduction is certain, 
but analogy is only probable ^ ' 

1 For the reoaining part see above ] 

96, Q Explain Whately’s definition of analogy as resent 
■ilance of ratios or relations 

A. Analogy, is now-a-days generally understood in the 
sense of the resemblance of two particular things. But formerly 
It was taken, as by, Aristotle, Kant, and others, to mean the 
lesemblabce between tbe relation of one couple of things a 1 J 
that of another As Kant says, “Analogy does not signify 
-as IS commonly thought, an imperfect likeness between two 
things, but .a perfect likeness of relations between two quit« 
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dissimilar things ’ '^hus the Prirae^ Minister maj be said ter 
be the pilot of tha limpire, the sovereign may be said to be 
Sie father of the state, England may be said to be the mother 
of her colonies, the undiflation of ait or ether may be said to 
be analogous to the wave of water, and so forth. Analogy, 
understood in this sense, may be expressed thus — 
Father family . sovereign * state. It means that the 
sovereign is in the same position with respect to the state as 
the fatoer with respect to the family From this we may draw, 
nghtly or wrongly, all possible conclusions suited to our liking 
or purpose, such as all subjects should implicitly obey the 
sovereign, as the members of a family implicitly obey the 
father It should be remarked that such resemblance is often 
vague and metaphorical, and consequently misleading 

97 Q Explain tht nature of tnftrtnct from analogy Hoof 
iots tt dtfer from induction ? Ettmate its mint, {/.A , xs) 
Explain the nature of inference from analogy and estimate its 
value jETotv does if differ from Induction ? (/^ ,/<?) 

yk Vakie of the analogical reasoning —The 
value of analogy, as a mode of ^iroof, is very small, because (r) 
ne argument is based on imperfect similarity , and ( 2 ) no causal 
:onnexioa IS kn owi^o exist ^between the res embling prj,5er~ 
:ies and the property to be inferr^ Hence it gives only a 
WsMble conclusion o analogy can amoun t to ful Laropf 
very few give even a hig^ probability" (Bain) “It may afford”, 
says Reid, “a greater or less degree of probability according as 
the things compared are more or less similar in their nature, 
but can afford only probable evidence at the best ” 
But It has a high value, as a mode , of- On the 
^ound of resemblance in certain respects, r^'mblance m 
mother respect may be supposed and actmg on such a sup 
position a discovery may be made ^ Mines are sometimes dis 
severed by analogy.^ When a plot^" sf land resembles^ in 
sertain respects other plots where gold mines are known to 
exist, there is a presumption that it also contains a gold 
mine , and acting upon this presumption we may discover a, 
gold mine there 

[As for the rest of the question, see above] 


CHAPTER X. 

LAWS OF NATURE. 

98 Q J^kat is meant by a law and a law of nature ? 
(1 A., lo), 

A The original meaning Of the term law was the com- 
mand of a sovereign As such a command was intended to be 
uniformly obeyed by all the subjects, gradually the element 
uniformity became detached from command, and the term law^ 
over and above its original significance, came to mean a 
uniformity. Hence, the term is used now in two senses. 
In Jurisprudence, it is used m the sense of the command of, 
the supreme rulmg power of the state , and in sciences, in the 
sense of uniform opera tion , 

A- Lai^ .of -nature means a uniformity., t b|t,^.we^ obse rv s.in the 
processes of .nature "All unitorm operations of nature are the 
laws of nature The term nature is used here to include both 
the matena.1 and-the-mental world , so that a psychological law 
is as rnucb' a law of nature as a" ehemical or a biological law 
As examples of the laws of nature we may mention the laws of 
motio n in , physics, of definite and multiple proportion^ in 
chemistry, of pleasure and pain in psychology, and so forth 

99 Q. What ts a law ? Distinguish between a law of 
the state, a law of mature, and a logical law, illustrating your 
meaning with examples Science must assume that nature ts 
subject to law, explain why it must do so Xl A., 13) 

A Laws^ of State and Laws of Logie *. -(1) The 
f ormer are enj oined.bv an authority and enforced by penalty; 
wLtfafi— so, (2) i'fae tormer are unangel^ e. 
and as a matter of fact are often changed to suit the ‘conditions 
of time and place , while the_ latter are unchangeabl e (3) 
The former are con^med witb acts : but the latter with 
(4) The former differ in^ dmerent countnes , but 

latter are the same everywhere ~ ^ ^ ^ 

Laws of Nature an'd Laws of Logic:— (i) The 

foimer^ammijbe^viol^^ ; but the latter can (2) 

‘ merely state what actually take'place m 
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nature , but the latter zxt nofviati^t, t e they are the laws te 
which thoug ht must conform in order that it may be valid, 

Laws of starte and Laws of Nature — (i) The 
former are emoined by an authority and enforced by penalty , 
but the latter are not s p. (a) The former are changeable, and 
as a matter of tact are often changed to suit hew conditions 
that may anse , but the latter are unchangeabl e (3) The 
former differ in different countries , but the latter are t h e sam e 
e verywberir (4)! be former can be violated , but the Isftte c 
cannot fUAA'^-uJr 

SeiencB must assume to Law ‘—This means 
that the ubiformity ot nature is"^a postulate of Logic, and 
hence, of all sciences If there be no uniformity, no laws can 
be established. Indeed, aJLlaws rest on the pritnary aj sutqp- 
^lon of the UDifoUhitv of nature 

f As for the meaning the term lav) see Q g8] 

100 Q What are the laws oj nature ? Define and 
exemplify Ultimate, Secondary, Derivative, and Empirical laws 
ihowing their relation to one another To which class will those 
Uws belong which are founded on the Method of Agreement ? 
Give your reason with examples^ ( 1 A,, 12) Explain — 
Law of Nature, Empirical Law (I A , 15 ) What to you 
understand by thi laws of nature ? JDo they rest on any primary 
issumplionl How are such Explain and 

llustrate their diferent forms {I A , 21} 

A, All laws are not of the same degree of generality. 
Some laws are more general than others. For example, the 
law that all organised bodies are subject to decay is more 
general than the law that all raep are motal. Laws are classi- 
Bed according to their degree of generality, those that are more 
general being placed higher than those that are lees general 
The order of classification iS as follows — 

I. Axioms [See Q 104 ] ‘Axioms are regarded by m- . 
umonists as mtuitively known But empiricists regard them 
is inductions per simple enumeration based on a wide range of 
an contradicted experience in early bfe, 

II Primary or Ultimate Laws — Thev__ are the 
taws of the, highest geperahty, next ,to axioms ~~Such are the 
law ot Gravitation in Astronomy . the law of Definite Propot- 
lloBG in Chemistryl^e law of Heredity m Biology 5 and the 
!aw of Relativity in Ps(:chology ' 
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III Secondary Laws (called ‘Middle Axioms- 
or Intermediate UCneralities’ by Bacon ) The? aie 
those laws which are less general th an nltimate laws. aDO ha ve 
either been actually deduced, or are beh eved_t o.be capable of. 
bein g deduced, trotn those ^timate laws , c g., the lafc^s of 
tlde^the law of the expansion of hodiesliy heat. They are 
divided into two classes ; — 

A Derivative Laws They, are those secondary laws 
which have actually been deduceo irom nigber laws, e g.y (r) 
The law of the rise of water in a pump, which has been 
deduced from the higher laws of the atmosphenc pressure and 
the equal transmission of pressure by watej in all directions 
(a) The law of the fall of bodies, which has been deduced 
from the higher law of gravitation These laws are evidently 
established on a combined method of induction and deduction. 

(B) Empirical Laws, They are those secondary law s 
which have not vet been deduc ed, from higher laws, but 
which, from their complex nature, are rea-^nably believiyU ) 
be capable of being so deduced . They ate the laws of which 
we do not yet know the why, being based upon induction per 
simple enumeration or the method of agfreement Thus the 
laws that tom-cats with blue eyes are de^, scarlet flow ers have 
no fragrance, quinine cures fever, and so on , are all empirics t 
laws. 

N B Many laws which were at 6rsl empirical have since 
become denvative m coarse of scientific progress, The law of 
'the rise of water in pumps, for example, was an empirical ar, 
oecause we did not know the cause of the nse Now because 
we have come to know its cause, that is, because we have been 
able to deduce it from the causal law, it has become a 
-deri vative law 

Laws founded on the Method of Agreement • — 
Smce the Method of Agreement ( as also Induction per 
'Simple Enumeraticn j cannot establish causal relation, laws 
founded on it cannot be said to be derivative So long as 
such^laws as ‘mosquitoes are the cause of malaria,’ *a certain 
species of bacteria contained in water is the cause of cholera’ , 
•^nd the like, are proved only by the M. of Agreement, they 
:remam empencal laws 

[ As for the rest of t he question see>bove ]. 
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101 Q. T« which class do those laws belong whch cert 

based on the Method oj Difference ? ’ , 

A Inspite of the contrary opinion it must be said that 
laws proved by the M o f Difference should be regarded as 
derivative, provided inoeed that the requurements of the 
method have been strictly fulfilled , for we know that this 
method can establish causation, if its conditions are stnctlr 
complied with 

102 Q. What do you understood by a law oJ nature ? 
Distinguish primary and secondary Icnos^ and explain and 
illustrate the different hands of the latter. What do you under- 
stand by the expression that the world ts a system of laws ? 
(I A lo) State exactly what you understand by a law and 
a law of nature How would you classify laws ^ Mention the 
different methods of classifying secondary laws that have been- 
adopted, {I A , ig) 

A Different kinds of Secondary Laws — 
Secondary laws may be classified accordibg to difiFerent 
principles — 

I They are denvative and empirical (See above) 

2. They are invariable and approximate An invanable 
law is that which bolds good in all caseS' and an approximate 
law IS tha t whic h holds gopa in most cases' Thus the lavir 
‘All bodies fall’ is mvariable, and the laws ‘In most cases 
revolution begins in hunger,’ ‘Most cases of small pox are- 
fatal,’ are only approximate 

3. Secondary laws may agam be classified into — (A) those 
of succession, and (B) those of co existepce 

Ai Secondary laws of succession may be subdivided 
into — (a) Laws of direct causation , eg, fire burns, water 
quenches thirst (b) Laws of remote causation , eg., rats<are 
the cause of famine (c) Laws of co effects of the same cause, 
eg., spring follows winte^, day follows ni^t 

B Laws of co-existence, may also be subdivided mto 
several groups (see Uniformities of co existence, chap. (III). 

The world is a system of Laws — Tms statement 
means not only that in the wofld there can be nothing but 
laws, but also that those laws are connected together so as to 
constitute a system. Hence it consists of two parts — 

(i) The world is full of laws. The suspension cvf a law is 
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a miracle, but there is, as- Hume observes, no room for 
miracles in the world. The suspension of the law of causatiori 
is chance , but chance has no existence We ascribe some- 
thing to chance only when we are ignorant of its cause. 
Chance, therefore, has no real existence, but is due to our 
ignorance. All departments of nature are governed by laws. 
The principle of the uniformity of nature is universally true 
Cyclones, earthquakes, etc , are not exceptions to uniformity^ 
as may commonly be supposed, for they have their own 
conditions, though hidden from a superficial view 

( 2 ) These laws are connected together so as to form a 
system Laws of a particular science are not isolated from 
one another, but there is a gradation of primary and denvative- 
laws And though there are empmcal laws which have not 
yet been brought under primary laws, there is a reasonable 
expectation that they will be gradually brought under them in 
the progress of sciences. It is indeed the aim of sciences t© 
convert empirical laws into derivative ones, and many of them 
have already been so converted Viewed from a wider stand- 
point It can be seen that the laws of different smences are 
interrelated. For example, biological phenomena are 
explained in terms of chemical laws, psychical phenomena are 
explained in terms of biological laws, and so forth 
The doctrme of conservation of energy, by showing that the 
vanous kinds of force (« g., chemical, mechanical, thermal 
elef trical, eta) are mutually convertible, has established a> 
close connexion among the laws of the various saences, e g , 
physics, chemistry, etc Indeed, m course of the progress of 
sciences a time will come when all laws will be arranged in a 
hierarchy, the lower being proved to be deduced from the 
higher And when that time comes we shall clearly see that 
the world is a veritable system of laws 

[For the rest see Q.Q, g8 and 100 ,] 

103 Q What are the respective uses of primary and' 
secondary laws ? 

A. The functions of pnmary and secondary laws are 
like the functions of the higher and lower officers of a govern- 
ment. The higher officers frame laws and “thV lower officers- 
practically apply them So we see that the , former have 
Iheoreifcal value , and the practical value_ 

Indeed, it is the lower omcers who come in whtact"3tth"ttr5 



have great practical value, as they are m touch with concrete 


;^ity The law of definite or multiple proportions is good, 
ut only theoretically, as satisfying our longing for explanation 
of phenomena But the law that + 0 (water) is of 

much practical use 

1 04 Q What are Axioms ? 

A Axioms are laws placed even above ultimate laws. 


They are charactensad by simplicity, universality, and selP- 
evidence Thus, the laws of thought, Aristotle’s dictum,, 
etc , are axioms Logic cannot prove them, but takes them 
for granted The line of demarkation between axioms and 
primary laws is not fixed by common consent The law of 
causation, for example, is taken by some to be an axiom, and 
by others as a primary or ultimate law [For axioms, see 
Chapter XVI ] 

105 Q Secondary laws, esj>, empirical ones, are of limited 
application Explain 

A Axioms are of universal application, » tf , are not 
subject to the conditions of limited time and place Thus 
the Dictu m, .that whatever is true of the whole distn hiittifllv 
^.jtcue p f tl^ hart holds good everywhe re ^^^t secondary 
not so, being subject to the conditions of limited 
time and place ” Take, for example, the law of the rlsh of 
water in an empty pump to the' extent of 33 ft I cah:not 
extend this law to any place I like It will be a mistake it I 
hold that this law holds ^ood everywhere, say, on a high 
mountain It is trllfe 'only in those places where simijlar 
'Conditions are present, where, for ewample, the pressure of nhe 
a.tmosphere is the same Thus the column of water must we 
less on the height of a mountain, because the . ^/i * 

pressure is there less than on the sea-level. As for e* * * 

laws, we are even less sure of them, for we are quite in 
dark as to their conditions Thus the law that scarlet flowi ' 
have no fragrance, I can by no means extend to an unknr 
place with sufficient certainty Even in a neighbou p' 
country it may not hold true lence wp should take s 
care in extending secondary laws, esp empirical ones; 
pnknown p ces , 
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106 Q. Menton i^ertni kinds of tmpincal lofos 

^ A. Bam mentions three kinds of empirical laws ; — 

Manv of emnincal laws arejhe results of the combmatiorr 
of primary laws »ndRr_definite arrangements^nd c ollocations ^ 
/|^£he~lawrdrivlE^ and rain, Kepler’s laws. (2) Some 
egress relation between eflfects and remote causes, , < g, the 
sowmg ol a seed ultimately followed by the growing of a big 
tre^(3) Some aire laws of co-existence or succession between, 
the eflects of the same cause. e.£„ the flow of the seasons, day 
and night 

1 07 Q JVkaf are the characitrhitcs of secondary laws , ai 
compared with pnvmry onesJ 

A (i) The former are much more numerous than the 
latter There are only a few primary laws, whicD, by their 
permutation and combination, give nse to an indefinite number 
of secondary laws (a) The former are more complex than the 
latter (3) The former are of much practical use ( being in 
touch with the concrete reality ) , while the latter are of great 
theoretical value, 

108 Q Mt// says that the ultmate laws of nature cannot' 
posstBly be less numerous than the distinguishable sensations and 
other feelings of our nature, Explain this. 

. A The phenomena of nature are known through different 
senses, such as touch, vision, etc. No one of these senses in - 
reducible to_the otbeK We cannot reduce^ a colour to a soundy 
or a taste to a smell Hence there are at least as many ultimate 
Wws as there are senses. Simi\ai\y, there are certain ultimate 
Ifehngs, no one of which is reducible to another. We cannot, 
fSr example, reduce wonder to hatred, or pleasure to pain’ 
Hence there are at least as many ultimate laws in mind as- 
there are ulimate feelings. Hence according to Mill, ultimate 
laws cannot be less numerous than ultimate sensations and^ 
feelings. - 



CHAPTER XI 


EXPLANATION, 

109 Q Whai ts an explanation ?{/ A, 14) 

A. To explain a thing means to make it plain or clea r , 
and It IS maTe~^ear, v?oen our understanding is sat iiSid^ 
But different people are satisfied in tiitterent ways What 
satisfies a rustic does not satisfy a scientist For example, 
a sudden outbreak of small-pox is explained to a common 
villager when it is said to be due the wrath of the goddess 
Sttala But a scientist will seek a different explanation 
Thus, explanation depends upon the degree of a man®s under- 
standing Broadly speaking, there are three classes of 
explanation, wc , metaphysical, scientific or Ipgical , and 
Ijopular [With the first we are not concerned "Th'^second 
imd third are explained below] 

. 110 Q. Exhibit mih tlluif rations the nature ii 

logical {sciettUfic) explanation (B, A , 02) 

A Scientific explanation ’ says C Re?d, ‘' consists in 
discovering, ded ucing, and assimilating the laws of pheno - 
mena?' I'he justing of iron is explained^hen it is as^miTa- , 
fed l'o oxidation, that Is to say, when it is shown that it is 
not a singular phenomenon, but is similar to other pheno 
raena, such as combustion, etc which may be all brought 
under oxidation. Similarly,* lightening was explamed by 
Eranklin by assimilating a vfitb electncity.» br, ' we ,may 
explain a fact by deducing it from a law, and explain a lower 
law by deducing it from a higher law, as we explain the nse 
of water in a pump by deducing it from the law of atmos- 
phenc pressure When no law is known to exist, it is 
necessary to discover one, as the law of gravitation was dis- 
covered to account for the fall of bodies 

From the above u is clear that the explanation of a fact 
or law -means subsuming it under a law ora higher lawT 
In me examples given above, rusting was explained by 
subsuming it under oxidation, and the nse of wateir was 
explamed by subsuming it under the higher law of atm'os- 
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phene presstnre Explanation, is_ thus _^«TWro/f5afto«, 

IS, pointing oat the gener^ ^e.^of jrbich Ae phenomencm 
in question is a particnlax ap ^ica tion Noiir, as the caus^ 
law is the toost "importahr law, pEenomena are raid to be 
Imly explained when they are subsumed under it, that is, 
when their causes are traced 


% 111 Q- Wkai is meant 5y explanation tnsdence? 
DisenH and illustrate the different frrms of sdentific ex- 
planation Show how explanation is related to induUion. 
iJ A , opl What modes_ iff_ explanation art recognised in 
Zo^i {B A , 00) 

A, [S'or the first part see above ] 


Mill mentions three different forms or modes of scientific 
explanation : — 

(1) Analysis — A joint effect is explained when its senerate 
canijes are foond out. Thus, the rise o£ water in an empty 
pump is explained when it is resolved into its constituent 
'■canses, e g , atmospheric pressure and equal transmission of 
oressure by a liquid in all directions. A projectile is explained 
when'its causes are traced, viz , tbe initial force, gravity, andt 
the resistance of air. 


(2) Concatenation, /. e , traemg the intermediate link s. 
A remote effect is explained when tb e inte nneoiate cause s 
ate d isc overeci "Cats rave ns from famine' is explained 
-when it is shown how they do so by destroying the latsjrbich 
sq_ harmful to growing crops Again, 'the normal 


degree of rain is tbe cause of good barvesti is explained by 
showing how it does so by fertilising the soil without causing' 
-good 


(3) Snhsnmption. A lower law is explained by sub - 
suming is under a high law Tbus, the fall of bo^es Is 
explained by subsuming under g^vity, combustion is 
explained by subsuming it under oxidation, and so forth. 

■If. B , — Of tbe above three forms subsuronlion is thf- 
djmt i a m^t a l- one, the other two being derived from it, 
'When a joint efiPeetj e. g, a projeciile, is resolved back into its 
-component causes, each of the latter is more general than the 
-former, which may, therefore, be said to be subsumed under 
it Again, in concatenation, when an effect is traced link 
by lick to a remote cause, each of the preceding Imks is 
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than the succeeding one , and 
more as consisting m subsuming the latter- 

process ' Thus, the existence of cats is more^ 

Snder the the former. T ^ tn 

general than the % niay be destroyed, yet 

without aestt/W ,bi.toie, the destruction oj tats 

famine may be came • Hence, we see that all the 

is more ge^^'^V'l^lanSion, in the last resort, consist m 
various forms ®*P ° t^e lower under the higher This 
subsuming Jlation of explahahon to classification.^ 

shows the vitally clc^ere^^oi ^P^^ Induction -Ex- 

aen^alisatfo^Smduction gives rales for valid 
planation is genera ^ to explain a‘ phenomenon means to 
geoetsllsanoo AgMU, to e P induction to prove 

trace its cause, and « ^ ,„H„ction is a means to explana- 

i““rE 

the scientifi mith finding out superficial 2 pints^o£resemb 

nation is saUsfiedwU^^gd^,^^ -gg epUgM 

fance^ , but /R popular explanation mten .tra^ 

pomts-oLncs amPi ^^ ■ a. „ sc explanation, to 

gffect^^lto^ ^ ■^SISIT'popnlarly explained as the 

^^toral causes Atravafa , ' diseases by the wrath 

sprinkling orwater by , Pjzmibr explapation 

of ^°lie fallacy of {After- 

often commtts tne Thus if a comet appears 

,Eivthipr=,» ““^"fn mooSih; people will regard it. 
just before the f . p^pj^Hr explanation 

appearance « ^ patByr:^lSHl3sffi!!5= 

usually concerne^^^^;^.^-^^ 
J®MSg£S|™|SHiSrer. cholera, etc , in 
Sd oiroTSe omdej, cholera, etc., of this or that mdividual. 

Relation^f Hypothesis to Explanation .- - 

ww -1 « v.mwi nf n fArt Ls to ttacB its causB, and, of „a_J|aw- 

/ In such a, case it is 
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■necessary to frame a hypothesis as to the probable cause ^or 
law, and prove it inductively or deductively Indeed, it_,i.s 
ior the sole purpose of explaining ph enomena that hypothes^ 
are framed .I'Ue uddulatbfy tneory, the atomic theory, the" 
h'eleocentric'" theory, etc , were hypotheses framed simply to 
explain phenomena in different departments of nature 

113 Q. Wh^isa fact explained t How ^ doss -.hypotkesis 
lead on to explanation ? (B. A,, o6). ' 

^ (See above) 

V'"' 114 Q. WAat are the limits to explanation ? (I, A , 14). 

A. Explanation being subsumption and assimilation, 
limits to them are necessarily limits to explanation Hence % 
the following cannot be explained: — (i) Elementary sensa-'^- 
tioiw and feelings, e. g , colour, taste, smell, pleasure, pam, 5 ;^ 
etc , for they have nothing like them with which" they may ^ 
be assimilated. (2) Axioms, because they cannot b\ subsumed 
under anything higher, being themselves the highest gen- 
eralities. (3) The individual peculiarities of objects, , as they 
have nothing like them witn which tney may be assimilated 
(4) The, ultimate properties of matter, e g, extension, 
impenetrability, as they incapable bf subsumption 

115 . Q. Illustrate some of the commoner types of jallad 
ous explanation . [B, At^ 98), 

A. (i) * One form _of .fallacious -explanation' is to repea t 
the fact m different language, a s when the fact that opium 
bauses'sleep is explained by saying that it has a soporific 
virtue, or as when the fact that the future resembles the 
past IS explained by saymg that nature is uniform. 

(2) Another form of false explanation consists in sup 
rmsing something to be the cause which is but an accidental 
&tec§d£nt, as when the fall of an empire is explained by the- 
appearance of a comet. 

(3) A thud form of fallacious explanation is to attempt 
tQ-e?i pJain a primary law , such as the law of gravitation 

1 16 Q ^ IVhat is scientitic explanation ? State and 
explain its different forms. What are the limits of explanation ? 
Mxplain and illustrate the chief varieties op fallacious explanation 
( / A , 16) Define the nature, and limits of sc explanation 
{B A., 97) Explain the nature, modes, and limits of sc 
explanation \B A , 06). What is sc explanation ? What 

f 7 
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ari tit diftrent forms ? Explain and sllastraie tach of those 
forms Wkat an tht limits of explanation 1 {1 A , 19) 

Discuss wkat is mtant by saenfific txplanaiion, and shew fkt 
relation between explanation and classification (/ A~, 20) 
Distinguish between popular and scientific explanation Indicate 
the different forms of the tatter Are there any limits tr 
explanation 7 (/ A , as) 

A [See above ] 

117 Q Sow is sc explanation related to induction and 
deduction 1 {B A , oj ) 

^ [For Its relation to induction, see Q III.J 

relation of Explanation to Deduction 

^Explanation may assume the form of subsuming a lonrer law 
junder the higher, in which form it is akin to indnciion , or it 
imay assume the form of dedudrg a lower law from the higher, 
in which form it is akm to deduction We know that in cases 
of intermixture of effects .direct, jnduction fads,, and that our 
only recourse there is the deductive method , from which it 
follows that for explaining a complex (intermixed) effect 
deduction isjndispsDsably necessary ' 



CHAPTER XII 


HYPOTHESIS 

f 

n^% 118 . Q. Wkat IS meant hy hypoiktsts^ in science f 
Wkai different kinds of kypothtsis are there ? Give examples. 
Explain how kypoiktses contribute to sdenhflc discovery^ citing 
irsiances. Explain the relation of hypothesis to induction 
(I 'A . 09), What are the circumstances favourable it 
Discovery t What are the different forms of hypothesis ? 
(/ , 18) 


A Hypothesis defined * — A hyootb^s is . de fined , by 
Mill thus * — * *A hypothesis is anv supposition wbich -ae make 
(either without actual evidence, or on evidence avowedly 






^der the i dea I hai if Vhe cnnclasion 7 ~to~w btch-tbe-bvpothesis 
leads are _kDOwn truths, theJbvpothe sis itself e ither, must be^. 
or at least is likely to be, true .” Analysing this definition we 
can see that (i) A hypothesis is a supposition or gue^ork 
(2) Being a guesswork, it is necessarily made either without 
any sort of evidence or on insufficient evidence, for a guesswork 
cannj3t_obyiously bejnaj^ on sufficient evidence (3) The 
pmps)Se,olthis' supposition Ts" to “ explain~k'n6wn facts (4) 
If a hypolhesis~^MMds' "in "accounting' for factsT^tfien it is 
most p toba bly~true, thdugVu^anbdl be saidjhat it must be 
'p[ae, f6r_wrpngliypoth'eses7 jpj^~areTEnown to explain facts 

Porms of Hypothesis — A hypothesis is a supposition 
A supposition must be regarding something The question is 
what this something is Now, this something may be an agent, 
or the mode of operation of an agent, or the collocation of 
agents Accordmgly, there are three forms of hypothes is 
A hypothesis may be regarding^ (il An agent * or cause . 

mode of operatio n of an agent or cause is 
we are to hypothesise about the agent or cause 
Such is the faypothwls about Neptune, where tUe mode 
or operation^ mz the law of gravitation, is known Such agam 
is the hypothesis about a thief or murderer m a particular 
case of theft or murder. (2) Mode of operalihn of an agent. 
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Sometimes the agen,t is known, and we ate to hypothesise- 
about Its mode of action, t « , the law to which it is subjected 
Such IS the hypothesis of gravitation, where the agent, vie the 
earth, is known, and the hypothesis is about the law of its 
attraction. Such again is the hypothesis about sound, where 
the agent* vis , air, is known, and the hypothesis is about the 
mode of its acting upon the membrane of the ear (3) 
Collocation , i.c , the arrangement of materials, or the arcum- 
stonces under which something happens Such is the 
geocentnc or the heleocentnc hypothesis about the collocation 
of the heavenly bodies, such as the sun, the earth, etc. ^ such 
again is the hypothesis regarding the circumstances under 
vrhuJh a case of theft or murder occurs 


B — Sometimes it is necessary to suppose both an ag^nt 
and Its mode of operation, as in the case of light, where we 
simpose botn ether and its mode of operation, > 

^ Belation of Hypothesis to ’ Induction •—The mam 
function of induction is to establish the causa l relation Now, 
whenever we are to ascertain the caiiM^f a pTienomenon, we 
must start with a hypothesis regarding the probable cause, and 
then try to prove it by the^xp.-JMetbods, When a hypothesis 
*s thus proved it is " exalted to the rank of an induction 
Hence ao-induction is a proved hypothesi s, /an d a hypothes is 
is a preliminary step to in ductionj ^ 

From the above account we can see how a J ivnotbesis 
leads to scientific disco very. For exampIePa physician who 
is (intent upon discovering the cause of war fever cannot 
proceed at random He must frame a hypothesis regarding 
Its probable cause, and test it in the light of the experimental 
or deductive methods ^Indeed, discove ry t negns framin g 
hypothesis — after JtiypDtnesJs_tiU-th^right^ jone-is Jiit'upon 
Hence we see that those logicians, e 5., Wbewejl, according 
to whom Logic is a science of rfiifgutry ,'*' attach'Urea.t impor- 
tance to hy^nesis' '7 ~wh'^V6«T&oser^"Ji Mill, according to 
whom Logic is merely a science of proof, -undervalue hypothe- 
sis, because proof supposes already existing hypotheses, with 
the framing of whicn Logic is not at all concerned ' 

Cipcurastanees "favoupable to Hiscovory t-rThe 
following are some of the circumstances which help discwery 
by helping the formulation of hypothesis ; — (i) > “Examination 
■of a very Targe number of similar cases.” which irexpecfed to 
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suggest the common features (2) “Examinatioh_of^^ew 
cases with care and^ttentign.” (3) •‘Exammadon of com- 
parativelv 'Simple or uncomplicated cas es. Such cases "would 
Tra3ny~iu£gest the pointr^oT^rnilaaty p^pably present m 
them '* (4) Deductive reasouiug , both immediate and mediate. 
‘Thus, by simple conversion of the proposition ‘All material 
bodies have weight.’we may be led to suppose that perhaps'AII 
bodies having weight ate materiaL” Such a coniecture may 
subsequently be put to test, and then accepted or rejected. (5) 
The ^ of C Vanations, especially the extreme cases of this 
method, ‘Tf, for example, intense heat aggravates a disease 
very much, while feeble heat is attended with slight aggrava- 
tion, then the cause of aggravation is very easily detected 
(6) Analog y ^As for how analogy leads to discovery 
see Q. 97]. 

K ’119 Q* hypofhtsts aistsf obstrvaiion in any way J 

If so, how ? What ate the other uses of hypotheses ? Dis- 
tinguish between a working hypothesis and, a descriptive kyfo 
thesis. {2 A , tg) 

A. It goes without saying that hypotheses are a great 
aid to observation They serve t o regulate the process of 
observation When we are to determine the cause of a 
particular phenomenon, we are at a l osj_tp_ascjrtam which 
facts to obser ye. and which not, unless "we proceed by framing 
a hypothesis as to the prooable cause 

(For the other uses of hypothesis see Q 131, and as for 
the distinction between working and descriptive hypotheses 
see QQ lai & 127) 

120 Q. Newton wrote ^ Hypoth eses non ftngo2 Can this 
be reconciled with the view that the firsC sfep~in '^thc inductive 
Jirocess ts necessarily 'c hypothesis ? {B. A, H, 04) 

A When Newton said ‘Hypotheses non fingo’ (I do not 
make^hypotbesesj, he did not really mean that all hypotheses 
were useless By saymg this he only protested against the 
and extravag ant_hypotbeses which arejo_cpmmon 
in'll! ag«_ Ind^d, he himself framed different hypotheses, 
i g , the hypothesis of gravitation and the nndulatory theory 
His assertion is not, therefore, inconsistent with the view 
that the firit step in induction is a hypothesis. 

♦ 121 Q. JVhat is a hypothecs ? What are the cha- 
,raciensiics cf a legifintafe hypothesis ? How does a " legitimate 
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hyfothtsii dffftr from a scttnitfic tttduciton ? Give tlluitraUanu 
What is meant by a working fiypoihms ? (LA, to) 
Describe the aniitions of a Itgihmate hypothesis {1 A., 20), 
Explain and illustrate . — Working hypothesis (I. A , at) 

A. The following are the characteristics, marks, or 
conditions of a legitimate hypothesis ' — (t) It mast be ven 
fiable and definite There ate hypotheses which are so 
■ragOe as not To admit either of proof or disproof Such 
hypotheses are useless A hypothesis must be so clearly and 
definitely stated as to be cabbie o f either pro of or di sproof 
fai) IfThe b^othesis be regatdtng an ags^ ^tKelTgent must'he 
a vera cau cn^ rpnT rgncp The disappearance of a thing from 
X room, for example, must not be §upposed to be due to a 
mischievous spirit, for a spint is not a real cause The term 
vtra cause' must not be taken in a stnct, sense so as lo^mean 
only a cause which is actually known to exist, for m that case 
an atom or ether cannot be said to be a vera causa, because it 
is not actually known to exist Therefore, the term should 
be understood in a liberal sense so as to mean a cause jehu;]^ 
mfty poss ibh exist, i.t.. whose existence is no t inconsistent wi th 
t wsiole exper ience C. Read defines vera causa as ‘a con di 
bon whose existence may Jie prove d, independently— o l tbe - 
nhenomen a it was mtended to e xplain ’ (3) It— mustjbe 

adepua te to exp lai n the facts which it propos es -ta_explain It 
it fails to do~^so, then it must be either discarded or m^ified 
(4) iLjmust imt be inconsistent with the establishe d laws of 
nature^ 'i'he'~brd tiypbthesir'~of phlogiston, for example, is 
'illegitimate, because it contradicts the law of gravitation 

Le^tlmate Hypothesis and Valid (scientific), 

InduClionj. — A hypothesis is regarded as legitimate when it 
IS ji defim te, verifiab le, ' ^eg gate, and cobsrstant with the known 
laws of nature _ But it is not yQVprovtd, from many hypotheses 
geocentric hypothesis of Tolemy, fulfilled the above 
conditions, but have since been found to be false Hence 
Mill rightly demands further and stricter proof of a hypothesis, 
w'z., by the Expl Methods and by sinct deduction And 
It IS only when a'hypothesis is so proved that it is-elevated to 
the rank of a scientific induction . Heoce the di fferen ce 
bet ween the two is that the one is only bighTy~prbbable, but 
th^ ^her is practically pettai m ^ * > 

Working- Hypothesis When a hypothesis has not ye f 
coaformed to the conditions of a ^legitimate hypothesis, and 
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Is copseonentlv less probable than the latter, it la — saiifid — 9. 
wotking hypothesis A working hypothesis is thns one which 
IS provisionally accepted as tme, and which for the time 
“being acconnts for factSi but is not yet established by the con- 
ditions of a legitimate hypothesis It waits to be converted 
into a legitimate bypothesisi or to be rejected if found un- 
latisfactory When a working hypothesis is found unsatis- 
factory, a better hypothesis is substituted. For example, t 
when the geocentric hypothesis was found unsatisfactory, it 
was replaced by the Jieleocentnc hypothesis Thus we see 
that a working hypothesis has' got its own value For th e, 
time being at least it ^counts JpLlacts, and Jtj)avM_tKe^ay 
forflrSetterTrypotVl^i r^l&ven when related, it i T^ometiines' 
retained " as" a convenient mode of describing phenomena^ 
Whea~a.‘~WOTiftog'cIjyPdthe9i3rhas^-satisfied^the-conditidnsbra 
Intimate Tiypothesis, It becomes an established hypothesii^ 

^ TAs for the conditions of the proof of a hypothesis see 

Q.^3. 

•-'122 Q Whai ts a hypothesis ? Give an example from 
common life c Explain the use of hypothesis What are the 
conditions of a good (legitimate) hypothesis ? (/ .4 , 13 ) 

A [See above For the uses of hypotheses see Q 131 .] 

In out daily life we often frame hypotheses When a book 
disappears from my room, or when somebody is murdered 
we frame a hypothesis regarding the probable cause of thd 
disappearance of the book or of the murder of the man, and 
direct our investigation accordingly. When an expected letter 
does'not arrivei when I do not feel well, and in all similar 
■cases, I frame hypotheses as to the probable causes. 

128 Q Distinguish between a theory and a hypo- 
thesis. Give the canons (rules, conditions) to which a good 
(legitimate) hypothesis must conform, and illustrate them. 
Explain the functions of hypothesis in induction. (I A., j6) 
What do you understand by theory ? -(/. A., 19 ) 

A Hypothesis and Theory : — ^There is no sharp line ol 
d gmarkation between a hypothesis and a theory. A hypo 
thesis, when proved, is c^led an mduction or law Before i 
is proved to be a lawj somewhere, wh gn-it-has-receivect-sogn 
ffiHfirffiafiOnr^t is called a tbeory Bnt there is a differenci 
of opmion as to when a hypothesis passes into a theory. Thi 
•ndnlatory tbeory of light .fe even now called by some undula 
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tory hypothesis Thus we see that the distinction between i 
them IS not c’ear. 

(For the remaining parts of the question, see above), 

124 Q< What Usts have bun suggested o1 a valid hy- 
pothesis 1 Are such tests really required ? Show by recorded 
examples the value of descriptive or working hypothesis , 
{B. A, 04) 

A Surely such tests are necessary, for if a hypothesis 
does not conform to such conditions, it remains only as a 
■working hypothesis, waiting to be rejected, when found im- 
sitlsfactory 

,^For the rest see Q 125) 

125 Q Explain the use oj hypothesis in scientific 
hivesfigations Given a verifiable hypothesis, what constitutes 
its proof or disproof 1 Distinguish between a working hypo- 
thesis and an established hypothesis {I A., 14) What 
constitutes a valid induction t Distinguish it from a Jefiti- 
Miite hypOThtsis (LA, 15 ) Whht seems to you a satisfactory 
proof of a hypothesis ? (I A , *0). r 

A. Wheti a verifiable hypothesis is proved, it becomes 
a valid induction. It is proved in the following ways - 

I iLj be hypothesis be regarding an agent, and, th e 
a gent be cap^le ot being observed, ibfen it must be actually 
D^erved I'hus, the nypotnesis regarding Neptune rvas 
proved by actually observing it Bnt if it be not capable of 
being observed, then some other evidence of its existence 
must be found out than ^ the facts wbich it proposes to ex- 
plain Thus the existence of'eth^r was proved by the retar- 
dation of the motion of the, heavenly bodies, ‘as shown espe- 
cially by the history of Enche's comet’, 

2, It must be shown to amount fully for the facts which 
;t proposes to explatn l it it tails to do so, then it, must be' 
either discarded or modified. 

3 It must be shown to be con sistent wit h the known 
laws of^atui^ ' ~‘aDd7~ir not itself of the highest generality,, 
must be derivable from primary laws,’ The old hypothesis 
of phlogiston is now rejected, as it contradicts the law of 
gravitation 

, 4 It must be able to predict future events, where it is 

* of such a nature, Prediction is regarded by Whewell as a 
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, -strong mark of the truth of a hypothesis. But Mill differs 
irotn him on the ground that many false hypothesis, e. g., 
Ptolemy^S geocentric hypothesis, also could correctly predict 
phenomena, such as eclipses 

5 If possible. It should be shown to ‘agree with dis- 
tmct inductions concerning different classes of tacts. * 'This 
IS Tfhat is called by Whewell consihense ot inductions 
Consilience means agreement Hence consilience of induc- 
tions means that vanous inductions (r. empincal lawsj m 

! different spheres agreeing - together in being explained by 
the same hypothesis Thus Newton’s hypothesis ^now called 
' law) of gravitation, framed to explain the fall of bodies, 
\ received confirmation when it was found to explain also laws 
Hn other departments, such as the orbits of planets and their 
' satellites, tides, etc 

6 It must be shown to 

bv excluding all the nval bypi 

dition, and if it is tulfilleci, then the hypothesis is unques- 
tionably proved Sometimes it is seen that different hypo- 
theses equally account for.the same facts. , Thus in ^Astro- 
nomy, "both the heleocentnc and geocentric hypotheses 
equally explain the heavenly phenomena. Ib -such a case 
if I fail to exclude the rival hypotheses, then my hypothesis 
cannot be said 'to be proved And such exclusion can be 
effected by what was called by Bacon Exptnmtntufn ctus%s 
^crucial experiment) 

126 Q What do you understand by^ crucidl exptri- 
'nenill ^ , 19) and crucial instance ? Explain and illustrate 
-crudal experiijisnt (/ A ^ 21) 

A These terms were used by Bacon A crucial instance 
(instantia cruas) is one which decides between nval hypo- 
^eses, i e , shows'~ 5 ecisively which of them is true by excltid- 
mg others If a crucial instance is got, not by observation. 
But by experiment, we call this expenment crucial experi- 
ment (expenmentum crucis) Thus,, the principle of interference 
was a crucial instance in favour of the,undulatory, theory, as 
against the older corpuscular theory, , , 

127 Q What do yOu mean by a reptesentaHve' 

J*tcttoK {Descriptive Hypothesis) ? ■ , f 

A. "Some hypotheses consist -of assumptions as to the 
■minute structure and operation of bodies. From themature of 


possible bvpotnes 
itheses. This is the stnetest con- 
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the cassi these assumptions can never be proved by direct' 
means Their only merit is their suitability to express (t, t 
describe) the phenomena They are Representative Fictions * 
(Bain) Thus, the hypothesis of atoms cannot be proved by 
direct means But it suitably describes the various pheno- 
mena of bodies, t gt chemical combination, expantioa by 
heat Similar is the case with the hypothesis of ether, which 
suitably describes the facts of light Such hypotheses are 
called Descnptive Hypotheses 

128 Q DisUnguish bttwten a fact and a i heory 

A The term fact Is ambiguous Sometimes it means an 
individual object (e g Ram, a particular table) or event (e. g r 
Ram’s arrival in Calcutta), which is capable of perception. 
In this sense, a fact is concrefe and individual, while a theory isr 
distract and gtntral. Sometimes fact implies a lower law, and 
tJuory, a higher law. Thus the fall of body is called a fact, 
and gravitation is called a theory. In this sense, a fact is a 
lower lawsnbsumed under a higher one, which is called theory. 
Hence the relation is that of species and genus V 

129 Q Distinguish defwten a Sypothtsis and an Abs- 
traction Js Gtomtfry hypothtUcal ? 

A Dngald Stuart understands the term hypothesis m the 
sense of abstraction Thus, according to him, Euclid’s 
fcKnt, etc , are h 3 ipothetical, because they do not exist in reality 
Lint is that which has length, but no breadth , but such a thing 
cannot actually erist. 

But, to say that Imes, etc,, are hypothetical is to use the 
term hypothesis m a wrong sense, viz, m the sense of abstrac- 
tion, for geometneal lines, etc , are but abstractions of our 
mmd Hypothesis and abstraction resemble each other in 
this that both of them -are nprtstntations of our mind- 
But there are important points of difference A hypothesis is 
a guess-work regarding something unknown , but an abstrac- 
tion IS not so. Agam, the consequences followmg from a true 
hypothesis tally with facts, but the conclusions dedneed from 
an abstraction do not correspond to reality, but are only ideally 
true. Hence Geometry is not a hypothetical science, but an 
abstract science i 


\/ 130 Q Are uniformity of Nature and Iatoo of causation- 

mere hypotheses ? Are all saences hypothetical 1 

^ A C. Read pretests against the uniformity of nature and 
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the law of causation being called hypotheses. They are, he- 
says, the ‘Universal Postulates’ But such a protest is \^in 
and empty from an empirical standpoint (and the empirical' 
standpoint is generally accepted by th6 modern scientists and 
logicians). That ‘nature is uniform in her processes’ and that 
‘all phenomena are caused’, are undoubtedly suppositions 
And according to Mill, Bam, and other empiricists, these 
supposinons are proved only by Induction per, r Simple 
Enumeration Hence they can be at bsst regarded as legitij- 
mate hypotheses, but not laws, far less postulates Viewed 
from the rationalistic or intuitional standpoint, they are no 
doubt postulates, Now if they are only hypotheses, as they- 
undoubtedly are from the empirical standpoint, then because 
' the laws of different sciences are based upon them, these 
sciences must needs be hypothetical also Hence we conclude 
that from the empincal point of view, all sciences are hypothe- 
tical , but from the intuitional of rationalistic standpoint, as- 
that of Reid or Kant, sciences are hot hypothetical 

^ 131 Q What are the uses 0 / Hypotheses ? 

i A Doubts may arise as to the utility of hypotheses m 
view of the strong protest from such a great scientist as Newton 
(‘Hypotheses non fingo’). But doubts are dissipated when we 
remember that Newton’s protest was made against random and_ 
extravagant hypotheses. Hypotheses ma r k the startin g- point 
of an_ua(lj ictive investigations . Whether we regard 'Logic as a. 
science of discovery or of proof, hypothesis is essentially neces- 
sary m each case Proof supposes pre existent hypotheses, and 
discovery supposes both formulating and proving a hypothesis 
In each case hypothesis constitutes the preliminary step of 
induction. Even when a hypothesis is incapable of proof it 
serves to unify knowledge by cohnectmg together particular 
facts and law, As for descriptive hypotheses, they serve 
the purpose of suitably expressing the phenomena which are 
incapable of being perceived, [As for the use of working; 
hypotheses, see Q, 121 I 



CHAPTER XIII. 


CLASSIFICATION 

( 

*%132Q Exfitht t?u nature and use of classtitcaiidn 

A. 'Classification', as defined by C, Read, ^5 a mental 
^ouping of facts or phenomena accor ding to their resemblances 
■ and ditterences. so ^ to serve some pnrpose.* The definition 
is thus analysed (i) Classification is a of individual 

objects (j) The grouping is a mental or' tiea l one When, 
for example, a botanist classifies the ^ants, all the plants of^ 
the earth are not evidently present before him- He hasf 
■•therefore, to classify them m his mind, » ideally (3) Objects- 
are grouped according to their resembJancts ^ and dtjferences . 
Those resembling one another are grouped id a separate class 
(4) The grouping is made for some iurpost The purpose may 
be either general or sciedtid^ as in the classification of a 
botanist or a zoologist, or it may be special or practical, as 
•when a gardener classifies the plants of his garden. 

Uses of Glassification • — Classification helps ,meiDory _ 
It IS impossible to remember all the objects, of ""^TE^iffilvefse 
But we can remember a comparatively small number of groups, 
and refer individual objects to their respective groups (2) 
Inferences ( except analogical) are impossible wi thout cjassifiea- 
tion induction proceeds from indmduals^ to classes, or 
from lower to^higher classes ; and in deduction we proceed in 
the reverse order Hence both suppose classification (3) 
Classificat i on facilitates reference, and thereby he lps the 
understahding. We may imagine the difBcultv of finding out 
aparticular word in a dictionary, if the words are not classified 
there / 

133 Q Explain and illustiratc the bearing of classtfica 
Jton on gentrahsation, {B. A , 03, o^) 

A Classification is a mode of generalisation .. When' 
animals are classified into vartebrate and invertebrate, ‘these 
properties are generalised over the individuals denoted by 
3hem. A class is more general than each of the mdmuals 
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placed under it, from which it follows that the process of das- 
siBcation is an act of generalisation. 

184 Q What is meant by a nd tural Und or class 
{LA , 09 ) 

A* The term natural or real kind is used by Mill simply to 
denote a class which we find in nature, as opposed to a olass 
which IS artificially formed. Thus the cow, the horse, the 
flower, gold, water, and the like are natural kinds L naturall 
kmd raa^ be defined as_a class, tl^^pbjects, included in, which! 
resemble' one lanot her dn" a'^lafge ^and^ indefinite number ofi 
important properties.. Hence ‘the horse’ is a natural kind, 
because dl horses resemble one stno ther in a large niimlDer of 
important attributes But if we cl assify animals into big^. and 
small^ the class btg (or small) animal is not a natural kind, 
because the animals in eluded in the class big animal resemble 
, one another only in^a few_ unimportant^points, such 'as bulk*- 
weight, and a few others 

“iV jff, — The doctrine of natural kmd is based upon the olds 
doctrine of sfecial creation, yj)x\c\i is that God onginally created 
separately all these existing species, such as cow, horse, water,- 
etc, But this old doctrine has been challenged by the modem 
theory of evolution, according to which the different species 
were not separately created by God, but have gradually evolv- 
ed out of a few original stocks. 

185 Q Give an account of natural classtftcation, 
explaining what is meant by ^essential.’ fundarnentaV characters- 
as bases of classification class is nothing but the objects, 

contained undei it." Examine this statement of Mill, showing 
whether it is correct or not (/ A., 19; What is natural 
classification ? {LA., 18) 

A. Natural, ■ scientifip. or pbilosopbi^l classification, as 
opposed to artificial or technical classi^tion, is that based 
uponT undame ntal or essential points of similarity and differ ~- 
e3gfi_ A natural class is that ' which .includes obiects resem- 
bling one another, and diff ering From the nhiects of nm^Trer 
na tural clas s, in essen tial "characters or ^aualities. A qualitp 
'iTregar^ as .esse ntiaXinrTs (il nersiRteht. and~Vg> enn- 
' nected with m toy other attributes, as being their effeH or 
taiisp ^ Thus the classification of animals into rational and 
non-rational is a natural Classification, for rationality is an 
essential attribute, "because It is (i)' persistent m all rational 
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creatures, and ( 2 ) deeply connected with ‘the vanous other 
properties, such as the nervous system, wisdom, intelligence, 
jusuce, benevolence, etc But an artificial classification, '^such 
as the classification of animals into big and small, is based 
upon an unimportant character, because bigness is an "accident 
only Linnrcan" system of classification according to the 
mumber of stamens and pistils is an instance of artificial classi- 
fication A classification of objects into what Mill calls natural 
kinds 16 thus a natural classification, because the objects of a 
natural kmd resemble one another in many and important 
characters 

JV B — According to some, natural classification is that 
•made by nature, and artificial classification is that made by men 
But this statement is not correct j for in all classificabons 
whether natural or artificial, resemblances and differences are 
.viade by nature, and Jound by man. In the above instance of 
artificial classification, vts , that into big and small animals, the 
‘distinction between big and small has not been made by roan, 
but only found by him Hence, as , Venn observes, the . real 
distinction is that while the so-calleii natural classification is 
made for some stneral purpose, viz , knowledge, the so-caHe3 ~ 
crtm ciai dislocation is made lo iia purD05e,^d so any 

jupernciai attribute that will serve the purpose of the classifier 
ni'aV be selected as the basis ot artihciat classification Hurtife 
natural classification and artihcial classification should respec- 
tively be called classification for general or scientific purposes, 
and classification for special or practical purposes. 

‘A class . .under it’ (Mill) t — ^This view is based upon 
\nominalism, according to which individuals alone eicist in the 
real world — there is no identity of essence underlying in&m- 
:dtials they only resemble one another in certain common 
attributes All classification and reasoning are based upon 
simTTanf^ m respect of common attributes, and not upon the 
identity of essence But sUch reasoning is obviously ptecan 
ous, for the true connection of one attnbute with others cannot 
be discovered by experience Hence the realistic view seems 
to be the correct one, as suppljnng a sure basis for inference 
and its auxiliaty processes, such as classification 

136 Q Show the relation oj classification to defini' 
Mon What is a classification by senes 1 Illustrate it in 
c.ppiymg the method of concomitant -oanatiom in demonstrating 
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41 comomiiance of mtnial and central complexity tn t^ amtMl 
Mngdom (£.A>, o 8 ) Explain and illustrate l — Cldssificaiion 
ty sines (/ A ,ii). 

A. Classification and Definition Scientific classi c 
ficatioD IS based upon fundamental points of resemblance . 
Therefore, in classitying obiects .we are to proce e_d_by_discov^- 
aSFTEes?essentiarpoInts~orrMemblance, and this is defi^tign. 
TEuFici^tific classification proceeds upon definitio n [As 
-artifical classificatio n is based upon. „resein blan ceJn accidenta l 
nronerdes. it bas ~~nothmg fo do with definitio? ! Ag^, 
definition presupposes classification, for we do not define an 
individual, but a class Hence the relation is that of mter- 
depepdence > 

Classification by Senes — in ordinary cl assification 
we proceed upon the presence and absence of an flttnhTiie, 
as in classifying animals into rational and non-rational, fl iLinto 
i ^rtebrate and inverteb rate.^ Butjsom etmies it is the case that 
we are to classify obi ects according to a principle which is 
presfenfip all tPe obiects J iuljji_jaoaBg_degrees Supntwe'T: 
amTo classify all conscious beings, and I take the possession 
of brain as the principle of classification I cannot e'ndehtly 
classify the conscious beings into (i) those possessing ' brain, 
and ( 2 ) those not possessing it, for all conscious beings possess 
It But one thing 1 can do , I can arrange these animals jn a 
hierarchy according to' the complexity of the brain, beginning 
at the top of the senes with the class of beings whose brain is 
most complex, and ending at the bottom with the* class of 
beings whose brain is leas^ complex Such a classificatinn t s 
■ palled classification by series Thus we see that' a ,senal 
classlfi^tion is applicabliTwh^e an attribute , possessing 
' ^'in^ Illustrated in_yarious degrees in the individuals to^ 
classified 

A classification by series is a good field for applying thp M. 
pt Concomitant 'Variations Ln the above example, when the 
classes have been arranged in a higber-and lower order, I may 
easily mark that the animals placed at the top of the hierarchy 
.possessing the most complex brain show signs of the highest 
, order of intellect, and as I come .down the series, less and less 
intellectual developmeht is manifeBted This gives me a case 
lor applying the M. of C. Variations so as to discover a con- 
nection between mental and cerebral development. 
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1S7 Q Explain tht nature of clasiification ani'dimtian, 
showing hdw they are related to 'each ofhtr Point out the 
principal errors incidental to each Distinguish between divitiou' 
and classification {I. A , 1 7). 


A. [As for the nature and errors of classification, see- 
questions 132 and 175 respectively ; and as for those of 
division see Deductive Logic.] 

Relation of classification to Division — The 
relation of division and classification is the same as that 


between deduction and induction In division we begin at the 
top, and proceed downwa rds grad ^llv. until we reacn dow n 
. wh il e in classification we begin at thfe 
Sott^ with the indivi dn als, and pr oceed bigber, torming ~ 


more and more general groups Division is analyt ic, hecause 
it separates a higher grwp into a number of smaller ones j 
while classification is synthe tic, because it combines the lower" 
groups into the higher Division is l arma l, while classification 
is material Hence divison is called deductive classification^ 
g,C Read. 1>0t^ CnrOi rut: 

Exhibit the proudure in natural classification 
State the rules of classification 


by 


{B 


some, t 
188 Q. 


A, 01) 

A The following is the procedure of classification : — 

I Place together in groups ( or in thought ) those things 
•sohich possess itt common the most numerous and the m ast-impotj 

■ Ti'm ' 11. 3 1_ o'”" _ .1. _ ' 1_1. _ • 


tant qualitie s This is called by Bam the golden nile of class?* 
fication In this way various small groups will be formed, e g , 
theTidn, the tiger, etc ^ 

2 Connect those ^oufis which'hiam greater, res emhlnna—or' 
a f^nity, 'and separate those eroups which hav n^eaier. difference 
Thus the groups of the lion, the tiger, the puma, etc , being 
connected together, will form the higher group Felidce This 
rule is called the rule of classi fi cation by series 

3 Qraduatethe eiassi/ication upwarS s The lower groups 
are to be placen under the higher, which in their turn under 
the still higher group, and so on, until we reach the highest 
group 


189 0 ^ Explain the sense of the terms ' -Family, hingdam, 
ipeties, variety, order, genus, as used in classification, and shom^ 
their respective places in the scale 6 f natural classification, giving 
txampUi of each < (/. A„ xi ), 
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t 3in eiample which possesses the characteriatics of the cl:^ 
aaost conspicuously Shakespeare, for example, may 
regarded as the type of the Elizabethan poets Now, Whewell 
says that in classification, we first select a few types, and then 
group objects round each type according to their degree ,of 
itntral resemblance to it In forming the class fthSct I may, 
for example, take Ugtr to be the type, and group round it 
other ammals, such as lions, leopards,etc, superficially resem- 
blmg It. 

In opposition to Whewell, Mill says that classification is 
determined not by type, but by definition Whewell's classi- 
fication IS precanons, as it is based upon vague and superficial 
resemblance to a type. In scientific classification we must 
proceed by enumerating the important characteristics, t e ,hy 
definition, and grouping objects according as they possess or 
do^not possess those characters Yet, says Mill, Whewell’s 
theory has got some value Suppose I am to classify loo 
objects I select the properties a, b, c, d, for one group, and 
X, y, s, for another group 50 objects possess a, b, c, d, and 
40 possess X, y, s, but 10 possess a, b, x, y, Under which, 
class am I to place these last ten (which ate said to be 
marginal instances, being on the marginal line between two 
groups) ? Here the type is necessary They will be classified 
according as they generally resemble this typR or that Thus 
the marginal instances require type for classification Besides, 
a type, being a striking .example, often suemts a class. When- 
ever we see an object, we automatically refer it to a type But 
whether it really belongs to the class denoted by the type is to 
be determined by definition, i « , by findmg whether the resem- 
blance IS superfiaal or in respect of important properties. 

We may, therefore, conclude that IVhewell’s theory is a 
popular one, for in practical life we form classes by type But 
Mill’s theory is scientific, because we ought to clssify objects 
by definition In fact, classification is suggestid bv tvne, but 
determined by definition . The margimal ins^ces are nn dnnhr 
classified By reference to a type. 

141 Q How kai the doctrine of Evolution modified 
scientific classification ? 

A. Accordmg to the theory of evolution, the various 
species have gradually evolved out of a’common stock. These 
Epecies are not fixed, as supposed by the old doctrine of 
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'3pecial creation, but are changing. This doctrine has modified 
scientific classification m the following ways : — 


(al It shows that classes are not fixed for ever, but ate 
changing The classes of ‘to-day may not all exist a thousand 
years hence. 

'' t 

(b^ According to this theory, classification is based npor 
the nearness of JiinsJup, and not upon the degree of resemb 
lance, as will be clear from the adjoin- ' A 

ing table. ABPM resembles AC PM j ] 


more than it resembles ABKS Yet | j 

A&KS and ABPM should be placed AB AC 

•> together, as being nearer tn ‘decent I j ' 

’ from the parent stock. "j j j 

(c) From the above it is obvious ABK ABP ACP 
that according to this theory, classifica- I I J 


tion becomes deductive, for we classify ABKS ABPM ACFM 
objects according to their decent from c ommon stocks. 

Q What are the Imtts to sdenti/tc elasstftcation ? 

A (i) Classification being a grouping of tlie lower classes 
into the higher, it follows that a sumum genus cannot be classi- 
fied, as there is nothing higher than it. ' 


(a) T^e marginal_j msfanc£ 5 i eg, sponge, arsonic, etc , can* 
not be scientifically classified, because they possess the charac- 
teristics of each of two different classes, between which, they life. 

(3) CertavaoomP QSjg^jaahs^^ e g., granite, cannot be 
^la'^s^fied owing to their irregular composition. 



CHAPTER XIV. 

, DEFINITION. 

148 Q Ecthxiit the naturt and ust of defimiton 
{B A , oo). 

A. Nature of Definition • — Definition is said to be the 
stafemenf of the connotation of a term, or o^ trie fandamfi ntal 
r-harnrifiristics of a clas s of objects Definition, viewed thusi is 
merely jLormai Ht ignores the essential part of the task It 
consists in the bare statement of the essential properties of a 
class without taking into account ' how these properties are 
ascertained To ascertain these properties is surely far more 
important than barely to state them Definition, -^viewed 
materially, is the process whereby the fundam^tal propeitierof 
a clas s of objects are ascertainec T. 

Use of Definition . — Inferences consist of propositions, 
and propositions of terms. Terms are thus the ultimate consti- 
tuents of inferences Hence, if the meanings of terms are not 
rendered clear by definition — if terms are allowed to remain 
ambiguous, then our inferences must necessarily be confused 
and lallacious Again, the ambiguity of terms has been the 
fruitful source of many a fruitless controversy, such as that of 
the freedom of will. Hence definition not only secures correct- 
ness of inferences, but also secures us against many a useless 
dispute, which have in a large measure retarded the progress 
of philosophy. 

144 Q. Indicate the formal and material conditions 
(rules) of Deftmtion. (1, A , 

A. Material conditions are the rules of procedure 
necessary to ascertain the connotation of a term. They are as 
follows — 

1 • ‘Assemble for comparison the particulars coming under 

the notionto^e defined T^fPosItive rule) ~ — 

2 “ Assemble for c omparison the particulars of the' 
opp^ d ot contrasting notion'^~(yggative ruler ' 

3* only the common and fundam ental properties, 
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Snppose I am to define food For this purpose it is necess- 
ary to compare the articles commonly called food It is not 
indeed possible to collect for companson all sach articles Tbs 
represtnfaiivt or typical articles, t g, rice, bread, meat, fish, 
vegetables, and the like, vrill be enough for onr purpose 
Havmg compared them we find that they all possess in com- 
mon the essential property of nourishmg our body But m 
order to have an adequate idea of what food w, we must 
understand what it is not For this purpose we must examme 
those articles which are not food, but are liable to be con- 
founded with food, such as tea, icohol, etc , and we shall find 
that they do not nourish our system Hence we define food 
as an article which nourishes out body 

[As for the formal rules, see Deductive Logic], 

145 Q. TVhat is de^ntfiort, and what is its use f Mention 
the dvffUuJtUs that occur in the process, and show hcrw they are 
io be met, giving concrete examples. (/ A , 14). 

A , [For the first half, see above.] 

Diflaculties involved in the process of Definition : — (1) It is 
not possible to assemble for companson al l the instan ces, noT' 
even the representative or typiCal instances, which are too 
nu merous (2) There are marg inal instances pfw«;^g 

c ertain charact ens tics of one c lass, pnd n iherp of 

anotheF Hence tb’ey baffie all attempts to define them (3) 
It is of^n a ta sk of immense difijcnlty to ascertain which 
attributes are essential or fundamental, and which are no t. 

Remedy sngg^ested : — ^To remove these difficulties, 
defhiiUon by type is suggested by some It is impossible they 
say, to examine all the instances, or evp-n the reprp.sentaliva 
instances But we may select a typ e, and find out its 
cbaractenstics l These characteristics must necessarily 5 F 
possessed oy those objects of which it is the type (though in 
a less marked degree) The process of definition is thus 
mads very simple , for by defining a single type we define all 
the objects of which it is the type. For example, in defimng 
food, we may select rice as the type We shall find that it 
possesses the property of nourishment, which property mnst 
be possessed by alt articles of food in varying degrees The 
difficulty connected with the marginal instances also vanishes 
We are to observe whether a particular marginal instance 
resembles this or that type more — whether, for example, jelly 
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resembles stone or water more , and we shall place it _ accor- 
dingly , and the definition of its type will be its definition 

Criticism of Defimtlon by Type -A shght reflexion 
will show that definition by type is an absurdity For, what 
IS a type? A type is one which possesses all the essential 
characters of th e cla ss m «a co nspicuoua d egree Hence, m 
order to know tbe type i must have to know the essential 
nmrlcs of the class In other words, the selection of the type 
pre-Eupposes the definition of the class, of which it is the tvpe 
Hence the type does not make definition, but rather definition 
makes the type 

146 Q Whai is defintUon by iypt f Criitasc iht theory 

A (See above) 

147 Q 'The frocess of dtiermtmng a dtfmUion is tti 
separable from classt/tcaiion ’ Explaxn this, and discuss the 
difficulties and limits of definition (I ^ , r6) ShoTO the 
relation of classification to definition {B A , o8) 

Limits of Definttion — The followmg cannot be de- 
fined -(i) Summum genus, as it has no genus higher than 
Itself (a) Elementary guahties . such as milk whiteness, 
sbyblneness, etc , as they are non connotative (3) Proper 
names , as they are non connotative (But this is a disputed 
point See Deductive Logic) (4) Margiua] instances , such 
as sponge, jelly, arsenic, etc., for they possess certam marks of 
this cla^, and certain marks of that 

[As for the relation of dUlassification to Definition see 
Q 136 As for the difficulties of DefiniPon see Q 145 ] 

148 Q Explain and illustrate the bearing of definition 
on generalisation {B,A , 07) 

A Definition is generalisation When I am to define 
man, I gather together the individuab called by that name, 
and find out that they possess in common the essential pro- 
perties of rationaUty and animality Thus in defining man, I 
generalise these two attributes over all individual men, and- 
form a general proposition that man is a rational animal But 
it should be noted that every generalisation is not definition 7 
the gene rali s a tina oLfigsenti^ l a ttributes is defimtlon, and tb» 
generalisation of inessential attnbutes is descnntion 

149 Q JVhat do you mean by real and ^nominal defins- 
tion } 
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A. A definition is said to be real. w b Rn it refers to 
actaallv existing thinefs . and nominal, when it has no such 
tefereace . In other words. **defiDltlon is said to be r^al ffhBn ' ' 
it explains the meaning of a n actually existing thing ; while 
it IS viewed as nominal or verbal, when it me'f^y unfolds the 
meaning of a name or term, without any reference to the 
actuaf existence of the corresponding obiect,' The one may 
lie viewed as cleanng up the relation of ideas to things / while 
jhe o^ r,.^of jiAges to notion^ ' ~ 

150 Q Do toe define a namt, concejit, or a tJanR ? 

A. This IS a disputed question. Mill holds that all defini- 
tions ‘are of names, and names only’. According to Mansel 
and Ueberweg, definitions are of concepts or notions While 
others hold that definitions are of things. The controversy 
can be set at rest by considering the etymological meaning of 
the term definition. Definition etymologically means ‘setting 
boundary to’, / e , making precise, Nofr, by definition we 
surely do not make Mmg? prec ise, for things remain just the 
same after the definition as they are before Bv definition we 
only make our ideas oi them clea r. Hence, we define concepts, 
and not things But our concepts cannot be made clear 
without reference to thmgs, where they have actual things 
corresponding to them. Hence we conclude that definitions 
3SSJ9i-J^'*^*pts or notions, but that they have reference to 
tmngs, except those definitions, e g, that of centaur, where 
there are no real things correspondmg to our notions It 
should be observed, however, that in the very process of 
defining our concepts we define the names, which are the 
linguistic expressions of the concepts 

151 Q. '^ kat is substantial d efinition ? 

A Substantial defmition is ^vEaTlre ordmanly mean by 
■defmition, viz , unfolding the connotation of a term, or what 
is the same thing, determining the essential characteristics, of 
a clas s 

152 Q Explain and illustrate ; — Genetic definition. 

{1, A., 21). . 

A The definition of a thing is said to be gRnp.tir: whan i t 
describes the process b ’ T^ich we come to fortn an idea of it . 
Thus if I defme triangle not as a three-sided rectilineal figure 
{which is the substantial definition), but as a figure forrhed by 
Ji perpendicular plane passing through the appex of a cone, it 
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IS a genetic definition, for it describes the way m which the 
triangle is formed 

153 Q, What do you mean by an tnducitve and a 
ieducitvt definition ? 

A A deductive de f inition merely unfolds the connotation 
cf a term, but an indnctiye definition attempts to ascertain the 
essential attributes , fconstituting the connotation] by an 
cjcamination of particular instance s. 

* ^ 154< Q. Distinguiih between definition and description 

A Definition differs from description in that the former 
states the fundamental and essential prcmerties, while the latter 
smdental or inessential properties. [For the elaboration of 
the distinction, see Deductive Logic ] 



CHAPTER XV. 

TERMINOLOGY AND NOMENCLATURE. 

1 55 Q What do you mean by Ttrminology and Nomen- 
datttte ? 

A. These terms have somewhat different meamngs.^ 
Termmology is a system of n^es for describing the quahUts^ 
fnrts^Sa^yelaiions'oi'iMmgs , wffiTe'noinenclature is a^system 
of tiafaes to denote the classes ^T'thmgs Thus the '"names 
stShiifis, ftsttls, petals^ etc., as used ih'Botany to describe the 
parts of a flower, belong to the former , while the names 
verfebrata, protozoa^ etc., to denote classes' of things, belong 
to the latter. 

156. Q What is the difference between the popular and 
ihe sctenitftc use of names f 

A (r) The popular use of a term is often vague, but the 
scientific use is precise and definite ( 2 ) In the popular 
vocabulary, terms are inadequate, but in sciences there is an 
adequate system of terms to denote the vanous_paTts, 3 imlities, 
TelanoDs , and clas ses of objects 

157 Q What do you mean by the Transitive Application 

of words ? 

A Words generally pass through successive modifications 
in their meanings. Words onginally used in one Een':e have 
come to be used in a wider or a narrower sense Thus they 
suffer changes in two ways, vn — (i) By generalisation, that 
is, by increasmg in denotation (and consequentiy'^decreasing 
in connotation or meaning). For example, the word letter 
originally meant an alphabetic character (A, B, C, etc.), then 
It came to mean an epistle, next literature, and now in the 
post office It means any parcel earned by post (2) By 
specialisation, at is, by decreasing in denotation (and conse- 
quentlTmcreasing in connotation) For example, the word 
story originally meant an account of an event, whether true or 
raise , but now it means a fictitious account only. This fact of 
words passing through successive changes in their rreanings 
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(whether by addition or by subtraction) is called the Translhve- 
apphcaiion of words 

158 Q What art the requisites of sctenitftc language ? 

A I Every important meaning must have an appropriate- 
name This means that there should be {a) an adequate 
nomenclature, or system of names for the closes ^f objects 
In Chemistry there should be names for alfthe elements and 
compounds, in Zoology for different species, genera, etc , and 
so forth ; and an adequate terminology f This means that 
there should be (r) names for different parts of^objects, e g, 
nerve, muscle, petal, etc., (2) names for different^qualitte^, 
e g, ted, sweet, hard, soft, etc, (3) the names for the processes 
and activities, e g, attraction, resistance, motion, l^crand' (4)* 
names for the relations of objects,' e g , kingdom, order^ 
genus, species, etc, ’ ' 

II Every name must have a fixed and definite meaning. 
This will save us from many a confusion and fallacy arismg 
from the vagueness and ambiguity of terms. Hence is the 
necessity of clearly defining the terms employed by scientists. 

159 What ts the Binary Method ? What is its use ? 

A TheJjinarj metho_d k_Ae,system of double naming use^ 
in certain sciences, such as_^otaoy, Zqolpgy_,^and Chemis^j, 
Thus in Zoology, a doable name is used' for a species, one for 
the species itsslf, and the other to indicate its genus, e g, Fehs 
leo (lion), Fells tigns (tiger), and -^so'Torth. In Chemistry 
double names are used for the compounds, c g , carbon mono- 
xide (co), carbon dioxide (cog), etc, 

! Uses of this method : — (i) It enables us to refer at once to 
the genus to which a species belongs or the elements of which 
I a compound is formed (2) In Chemistry it not only shows the 
I different constituent elements, but also the proportions m 
! which they are combined (3) It helps our memory by avoid 
I ing fresh names for species or compounds (4) It helps us 
’ easily to classify the species or compounds 

160 Q Eu/ly explain and illustrate the us& of nomen- 
clature and terminology Explain the relation of nomenclature 
to definition and classification {1 A , 12 ) 

A Popular language, though it may be Sufficient for 
the ordinary purposes of life, u not enough to meet the 
growing demands of-saences” In sciences, terms and names 
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are absolutely necessary to denote the yanous^classes, and 
to describe t^he micmte pwts, att ributes, and relations., of 
objects, Goth mentaTand ma terial BeHdes, popular language 
ii"oTten ^guean‘d"a'mWguous , angit is jie^cessary„to_maker 
It precisj3.and3gfinite__ Hence is the use of terminology and 
'Nomenclature. 

Naming and Definition — ^According to those logicians, ^ 
e g Mdli.who hold that definition is of napaes onlj, definition 
necessarily presupposes naming 'Even according to those, e g 
Ueberweg, who hold that we define a concept, definition 
supposes names, for a concept should perhaps be associated 
with a name before it is rendered capable of definition 
But the name supposed by definition is vague and ambiguous, 
definition gives it clearness and precision. Again, it may be 
said that scientijic naming supposes definition, for we must 
first dtjtniUly Understand an object before we give it a name 

Ngming and Classification : — Classification supposes nam- 
ing, for m classifymg objects we are to compare their parts and 
attributes j but we cannot effectively do so unless they are 
associated with names Again, naming, in many cases, sup-* 
poses classification, for we give usually names to classes of 
objects, and not to individual objects, except in a limited 
number of cases, c, g , names of individual men, countries, 
rivers, and the like. 



CHAPTER XVI 

DEMONSTEfATlON & NECESSARY TRUTHS 

161 Q TVAat IS tntattf by necessary truths f Do you 
iUnk there are any truths which can hi known to be necessary 1 
If so, how can they be known to be such ? What will be the use 
of such truths in logical thought f (I la) Discuss the 
saltdtfy of the distinction between necessary and contingent 
truths (/. A , ao) 

A Necessary troths have been vanously defined or 
described by different logicians : — (i) Bain defines necessary 
truth as that which must be true, and contingent truth as that 
which may or may not be true But this definition of neces- 
sary truth is evidently cucular, for must is equivalent to 
necessity ; and the definition of contingent truth is self-contra 
dictory, for how may a truth not be true ? ( 2 ) Spencer defines 
necessary truth as that the opposite of which is inconceivable , 
and contingent truth as that the opposite of which is conceiv- 
able But Mill and Bam object to this view on the ground 
that our inconceivability cannot be the measure of necessity , 
for there are many truths the opposite of which we cannot 
conceive, but they are not on that account necessary truths 
For example, many of us cannot conceive that a heavy body 
can .of itself lise up instead of falling down, or that the sun 
may nse in the west instead of in the east But, for that reason 
the fall of a body or the nse of the sun in the east is not a 
necessary truth 

Indeed, necessary truths are those which are eternal and 
immutable, which carmot be changed or made otherwise than 
ihev are even by God Himself They are opposed to contin- 
gent truths, which depend on the will of God, and are there- 
tore capable of being altered. That the two sides of a triangle 
are together greater than the third is a necessary truth, because 
it cannot be altered by any power, finite or infinite. But that 
the sun rises m the east is a contingent truth, for God may 
-alter it if He chooses The opposite of a necessary truth is 
self contradictory , but not so the opposite of a contmgent 
truth If we are asked stnctly to define necessary truth, we 
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should define it as the truth the opposite of which is incon- 
ceivable, not to this or that person, but to the typical person 

From the above it follows that axioms and deductions from 
them are alone necessary truths. And if we regard apoms as 
intuitive, then necessary truths can be both intuitive and 
inferential 

How necessary truths can be known : — According^ to 
Spencer, a necessary truth can be known by the inconceiva- 
bility of its opposite. According to the intuitionists generally, 
a necessary truth, if it be an axiom, can be known intuitively, 

by direct consciousness Just as the sun is known by 
itself, so an axiom is known by itself, because it is self-evident. 
And if It be a deduction from an axiom, then it can be knovm 
by examining the deductive reasoning, i.e , by considering 
whether it stnctly follows from an axiom or not According 
to the empincists, there can be, stnctly speaking, no necessary 
truths , what are alleged to be necessary truths can, according 
to them, be known only by an appeal to experience. 

From the above consideration it is quite obvious that the 
question as to whether the distmction between necessary and 
contingent truth is vahd or not is to be answered according to 
the standpoint we adopt According to intuitionism, there 
are truths which can be known as necessary, , either intuitively 
or by a strict process of deduction The distinction is, therefore, > 
quite valid, it we take up this point of view. On the other 
hand, empiricism bases all truths on experience Now, since 
experience, however wide its range may be, cannot yield 
necessity and universality, there are no truths which, according 
to this view, can be held necessary in the stnct sense of the 
term. Hence it follows that no such distinction can be 
validly drawn according to the empirical pomt of view. 

The Use of Necessary truths in Logic -—Necessary truths 
constitute the foundation both of Inductive and Deductive 
Logic The fundamental laws of thought, the Law of 
indentity and Aristotle’s dictum, are the foundation of Deduc- 
tive Logic, And the uniformity of nature and the -law of 
causation are the grounds of Induction (Elaborate this ). 

162 Q What Is an axiom ^ What is the logical use of 
axioms ? Give examples oi axioms and of their use in reason- 
ing What IS the ground of our belief in the truth of axioms 
State different theories on this subject, and give your own 
opinion with reasons to support it, {f. A , iij. 
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- A An axiom is a self evident necessary truth The , 
characteristics of axioms are that they are— fa) Self evident,' 

* e., they require nothing else to prove them, being themselves 
the fundamental truths [ But the empiricists, Mill, deny 
that, holding that expenence is necessary to prove them ' , (b) 
Universal, 1 1 , they hold good in all places , (e) Eternal, t e , 
they hold good at all times , (d) Necessary, t e , they must be 
as they are, and are incapable of change 

ExamplSS — (i) Mathematical axioms^ t,g, the whole 
IS greater than its part , equals added to, or subtracted from, 
equals are equal (2) Logical axioms, tg , the laws of thought, 
Aristotle’s dictum, the uniformity of nature, the law of causa- 
tion (3) Axioms of physical saences, t g,, the conservation 
of mass and motion 

[As for the use of axioms see above, and as for the different 
theories regardmg the ongm of our belief in them see Q. 28]. 

163 Q 'Two straight lints cannot tnclose a space ’ State 
your opinion regarding the logical character of this proposition 
— as to whether it exemplifies mediate or immediate cognition, 
and as to the ground or evidence on which it rests (/ A , 12) 

A According to Mill, this proposition ( which is a Geo- 
metncal axiom) is an induction per simple enumeration (as all 
axioms are) — we observe in many cases that two straight lines, 
etc , from which we come to the general conclusion Hence it 
is an instance not of immediate, but of, mediate congrution 
(knowledge) But Whewell objects to this view on this ground 
among others that it is impossible for us tb follow two st lines 
to infinity so as to be able to observe whether they meet at all 
or not , we can follow them only to a limited distance Hence 
the true view seems to be that we know it (as all other axioms) 
intuitively, i e , it is ‘a self-evident truth, and hence is an 
instance of immediate cognition. 

164 Q WJiat IS meant by demonstration ? { I A , il) 
Explain the naturl of demonstrative evidence, and the ground 
of Its claim to a higher certainty than other kinds of evidence. 

{B A , 00) ' ‘ 

A The terra demonstration means showing or pointing 
out a thing so clearly that there remains no manner of doubt > 
as to Us truth • There are two ’ways m which things may be 
demonstratea -(i) Demonstration may be immediate. "A 
thing capable of being perceived is demonstrated when it is 
a*tually perceived, The fact that two vplumes of'hj/drogen 



-and one volume of oxygen make water is demonstrated whe« 
we actually sed it done in a chemical laboratory. ( 2 ) But m 
Logic, the term demonstration is used with respect to mediate 
or inferential truths. 'To demostrate means m Logic dtduu 
<i conclusion which is absolutely certain But a conclusion can 
be absolutely certain if the premisses as well as the process of 
reasoning are absolutely certain* This is the case only if the 
premisses are axioms or necessary truths, and the process of 
reasonmg is deductive (syllogistic pr mathematical) Hence the 
-conclusions of Geometry can be said to “be demonstrative truths 

From the above it Is quite clear that other kinds of evidence 
-are less certain than demonstrative evidence In induction, 
and esp. in analogy, the process of reasoning (from some to 
aU or to some) is far less certain than deduction Again m 
ordinary syllogistic reasonings, the premisses are more or less 
uncertain, as being supplied by previous inductions 

1 65 Q MathtmaUcs and tts applications are called exact 
saences^ and their conclusions are characterised as systems oj 
necessary truths Show what is ' implied in those designations^ 
and whether they are justi/table ornot {! A., 09 ). 

A An exact science is that in which the premisses are 
clear, unambiguous, and certain, and the process of reasonmg 
is the rigorous form of deduction Now, these two conditions 
are fulfilled in Mathematics and its subordinate sciences, as is 
clear from the following considerations • — (a) The definitions 
and axioms of Mathematics, which supply its premisses, are 
clear and unambiguous No one is liable to mistake a line for 
an angle, a mangle for a square, a parabola for a hyperbola, 
and so forth (b) They are also necessary in the sense that, 
as Welton observes, we can think them only in one way, 
because the conditions implied by chem are constituted by our 
own nature (c) The process of inference is stnet deduction, 
consistmg in deducing conclusions from axioms and definitions. 

From the above . considerations it is quite evident that the 
conclusions of Mathematics are necessary truths ' But Mill 
does not legard them as necessary, on the ground that Euclid’s 
definitions, such as that ot point or line, are only hypothetical, 
havmg no foundation m reality Toe concluaions deduced 
from such definitions must necessarily be onlyi hypothetically 
true. , The only certainty that we have in Mathematics is the 
.certainty of inference — granted the premisses, the conclusions 
necessarily follow from them , but that certainty pertains to 
all deductive sciences. 



CHAPTER XVII 


THE NATURE, FUNCTION. AND VALUE OF 
THE SYLLOGISM 

*** 166 Q 'V^hat art the charges brought against the 
syllogism 'by Mstl ? j^am mill yotc meet them ? 

A. Two charges have been brought against the syllogism 
by Mill, VIZ. — 

(i) The syllogism is not the usual mode of reasonings 
Men usually reason from particulars to the particular, and 
not from particulars to the general and then trom the general 
down to the particular again. 

Reply to this Charge — It is true that men do not 
' usually reason sylloglstically (i. e , from the general down to 
the particular) But that does not at all affect Logic, for 
Logic does not consider how men do reason Psychology is 
concerned with that Logic indicates the way as to how men 
ought to reason and must reason it they are to reason correctly . 
Hence it is clear that Mill confounds the function of Logic 
with that of PsycbolOj?y when be-brings the above charge 

' (2) The syllogism, as a mode.of proof, involves tb& falla cvn. 

of the betitio tnincitni. The fallacy ot the ptiiiio jirincitnt is 
committed , v^heiLtk e-CODci^ is untairiy .as sumidji ti the 
premiss Now, in a syllogism, < g-, ‘All men are '^mortal, 
Kanm a man, therefore Ram is mortal,’ the conclusion ‘Ram 
is mortal’ is assumed In the major premiss "All men are 
mortal’ ; for if it he not contained in the major premiss, then 
It cannot be proved by the major premiss, the rule of the 
syllogism being that , the cond iismn p aust not~ contain' -jnor^ 
than the -premisses 

Reply to tllis Charge : — (a) The above charge, as 
Whately points out, is Joun ded— pn _a^ misunderstan ding The 
conclusion-is not surely -g;r/ftar/y contained-in-the -universal 
maior, butaSi^V^v/’A^/V/yTreontained When I laid down the 
umversal proposition, say, ‘All ruminants are herbivorous ^ t 
did not know then that 'all ruminants’ included camels 
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Therefore, when the conclusion ‘All camels are herbivorous’ 
is deduced, it is a new fact to ms, though it was implicitly 
contained in the universal premiss The universal ppmiss 
is, indeed, too vague tqjbring hom,ejto,me.alL_tbe -particulars 
which It implicitly contains' ~ ~ 

Having understood the distinctipn_ ]?etween explicit and 
imtiidt we can see that tne j^ogism dOeS n ot invblV f^e 
fifiacy of the ptiiUo prinapn 'ijie 

to the degree of knowledge iVhat is a peitlto pnncipn to a 
feicher is not so to a pupil. To God, who knows everything 
immediately, every form of reasoning, deductive as well as 
inductive, involves a ptMio pnncipii, but not so to man Now, 
when the universal proposition is stated, I do not know that 
it contains the conclusion, though it is true that it does contain 
It implicitly Therefore, to me the syllogism does not involve 
^pziitio principtt No one can doubt that the definitions and 
axioms of Geometry implicitly contain all the geometrical 
conclusions But on that account it cannot be said that when 
the definitions and axioms are stated, we know at once all the 
conclusions -Mill was, indeed, i^ong to ignore the essencial 
^ distinction between exphdtjxoA implicit 

' (b)^ Another" misunderstanding on which the above charge 
is founded is t^t it is supposed that the^onclusion isjdeduced 
from the major 'premise -alone," making the minor premise 
redundant. But, as a matter of fact, the conclusion is drawn 
neither from the major nor from the minor premise alone, but 
from Jioth conjointly. 

167 Q Examine the ground for the rejection of syllogistic 
reasoning as peiitio pnncipti, {B A , 99) The charge against 
the syllo^sm that it tnvol-oes a peiitio prinapn is Jourided on a 
misunderstanding Explain the nature and supposed warrant 
i^ound) for the charge, and the misunderstanding on which it 
is founded (/ A , oP). On what ground has it been argued 
that the syllogism involves a peiitio principit ? Do you consider 
the argument to he sound ? Give reason (/, A , 12 ) 

A [See above.] 

168 Q ' All inference IS from particulars to particulars' 
Test this statement (B A H , oj) 

A _ This view, based upon nominalism, is held by Mill, 
according to whom all of us reason from particulars to parti- 
culars, and consequently the syllogism is not the usual mode 

9 
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of reasoning But this view is not altogether correcti for, as 
Mill himself admits, we at times also reason from the general 
to the particular And even if this view is quite correct, Logic 
is not affected by it, for it is not concerned with what inference 
IS, but with what it ought. to be. 

l 69 Q Discuss the nature of the syllogism {BAS, o6). 
Give a statement of the true logical value of the syUo^sm-. 
{B. A , 05) Explain the nature and function of syllogistic 
reasoning {B A , 08 , 07.) 

A. The Nature of the Syllogism —The formal 
logicians generally regard the syllogism as a mode of proof, 
the conclusion being deduced from the , premises By some 
of them It 'is even regarded as the only mode of reasoning 
But this view of the syllogism is objected to by Mill, acc to 
whom we_Teaspn from particulars to particulars When I 
conclude that Samjs"mmtairi“dS""n( 5 t""dra'^ thif~conclusion 
from the universal major premise ‘All men are mortal’, but 
from those particular premises, e. g , has died, B has died, 
and so forth, by^means of which the universal premise itself 
was established 7 so that" the “evidence of this-particular -con- 
clusion IS the same as the evidence of the universal major 
premise This fact is expressed by saying that the conclusion 
of a_ syllogism is not ''drawn /rm the" rnajor pfe raise,' but 
acfdriing to it, that is. according to the direction indicated Jiy 
, oh the ground of th^ose particular premisei which_ hav^ 
establisiied if Prom this if follpwi'tKat the syllo^snT does 
not j^ronrthe conclusion, butoply interprets the major premise. 
Just as a judge interprets the law framed by the legisktor, 
and applies it to a new case, exactly so the syllogism interprets 
the universal major premise, and applies it to a particular case. 
When from certain particular cases of mortality I lay down 
the induction that all men are mortal, the in/erttihal process 
IS finished there It remains next to interpret this universal 
proposition established by induction, that is, to consider 
whether the particular case of Ram fulfils the requisite condi- 
tions, so as to enable us to bring Ram under the class men 
and say that he is mortal , and this is syllogism The unive rsal 
“^jotpieuiise is a short record or register of jbeTiufe^ce 
already m^de on the grdunli of The particular' premises, __the 
minor premise, brin gs a hew case u nder tbeJ^hniversal pro posi£ ~ 
\ tion, and the reasoning" consists in applying the major pretmie’ 
to this new' case, ’ ' , 

V 
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The Function and Value of the Syllogism:— 
According to some logicians, e g,, Whatelyi the syllogism is 
the umversal type of reasoning, and it not only secures the 
co tre^he ii'^ the'conclusion^ Imt" al ^ proves it. On the other 
hana, a~diiBterenrcTass 'of 'logicians holdFthat the syllogism is 
altogether useless, as involving the fallacy of the ptiiiio princi- 
pH Mill regards both these views as 'extreme, and holds that 
though the syllogism involves a vicious circle, yet it is not use- 
less, for — (o) The syllogistic form, i c , the f orm of passmg 
through the general pf^c^don m qni^^.reasomng, is a most 
impoffant'" security for the correctness of .the ^ process of 
gMhralisatidh 'Forj when we ’reason from particulars to an- 
other particular we are apt to be negligent in view of the 
trifling nature of the task. But when we are first to establish 
a general proposition, we are apt to be very careful in consi- 
deration of the importance of the task .We are then expected 
to examine as many mstances as possible, and to be free from 
bias in drawing the inference {b) The syllogistic rules ar e 
a security for the correct interpretation of the generat.proppsi- 
tion ReasouSg^s-hidbed, from ^rticulafs to the p^ cular, 
but in ^complicated- case we are Ukel v to. co mmit a fallacy. 
fiut if in sucg aoase we throw the argninent into th e svliogiEttc 
forurWe are snre to arrive at a tme conclnstonu because we 
jiave-the unetElp g guide of the syllogisti c rul^ ^ 

170 Q 'InducHon is the process oj establishing gencraP 
propositions, and deduction {syllogism) is the interpreting of them. 
Explain and illustrate this Is the theory oJ reasoning here 
implied admitted by logiciaeis ? If not, ichat other theory has 
been held ? {I A , lo). The problem of lo^c may be summed up 
in two questions — "Hovo to ascertain the laws of nature, and 
how to follow them into their results ” Explain this fully, shozo- 
ing the kinds of reasoning involved in these iwo questions, with 
illustrations {!, A,io') 

A [See Q. 169 The above theory of deduction is held 
by Mill, but is not admitted by formal logicians, e g. V/faately, 
to whom the syllogism is a mode of proof ] 







CHAPTER XVIII 

RELATION OF WDUCTIOl^AND MJDyCTION, 

~ 171 Q Explain what you consider to be the true 
relation of Induction and Deduction, illustrating your meaning 
byjsiamfles , and discus^ the claim of Induction to be a sefiargf e 
fif. pnrtmmt of Lopic. (/ A , oq). Distinguish carefully between 
deductive and~7naucttve reasoning, and discuss fully the question 
whether induction prteedfc dedi/eftnn n r deduction precedes 
“induction- {I, A , 20 ) 

A In determining the relation between induction and 
'deduction it 19 necessary to consider wh icb_one-of— them is 
to the othe r We know" that iiTasyllogism, at least one 
premise must Be Universal , and the umvetsal proposition 
( unless it 1 3 a necess ary truth) can be had only by an induction^ 
Hence iTsEEms “tllSFlnductton is prior to, and the basts of 
./Seduction But a deeper insight shows that all inductions ate 
at bottom deductive in their nature Every induction can be 
thrown into the syllogistic form, with a particular uniformity 
of nature as the major premiss For example, the induction 
‘All men are mortal’ may be thrown into the following syllo- 
gistic form , — 

Whatever is true of Ram, Jadu, Han, Kali, and some 
others, is true in all similar cases i,e, m cases of all men. 
(Major), . 

MortaUty is true of Ram, Jadu, Kali, Han, and some 
others (Minor) 

• Mortality is true in all similar cases, t , m cases of all 
men. (Conclusion) 

That IS, All men are mortal 

Hence we c o nclude that, firoxima teHLSU &^liins, induction is 
the hasis of deduction ; but, ultimately speaking, deductionls 
'the basis of induction ^ ^ 

The difference between induction and deduction has been 
vanously expressed by different logicians (i) According to 
Jevons, induction is the inverse process of deduction The 
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jneamng of this is not very clear. Perhaps he means that when 
a hypothesis is verified by dtiuctng conclusions from it, it 
becomes an induction. Venn objects to this view, saying that 
such deduction is not induction. Induction consists in the 
final generalising process (2) Bacon describes induction and 
deduction as ascending and descending processes^ But this is 
only'a'figifrative way ot describing the relation (3) According 
to Fowler, in mduction we proceed from effects to causes, and 
in deduction,' from causes^t^ffects". But in induction, too, 
we Hten proceed trom causes (real or supposed) to effects. 
(^4) Buckle says that in induction we proceed from facts to 
ideas, _and m d eduction from ideas to facts. But we often 
fekson from facts to facts or from ideas to ideas. (5) Some 
say induction is analysis, and deduction is synthesis But we 
may as well hold the opposite view 

According to the formal logicians, e g , Mans el , induction , 
is^npt ^sepMate_departmen^ of Logic All inductions are ‘ 
ulti'matelj^eductiv^^inlheir” nature, and can'^b'e expressed as 
“syllogisms, with a uniformity of nature"as~ the majot' premiss 
"Hgnc^ viewed ultimately, i nduction cannor'Claim to be a, 
separate department ot Logic But viewed proximately, there 
isacTear^ distinction between induction and deduction, the 
forpi fir treating of material, and the latter of formal trutbt 
Ito'm the proximate point of view, induction can be ' 
re^am ^as a ^parate department ot Logic, 

172 Q Explain cleat ly the difference bciwten deductive and 
inductive inference (/ A , 14) Explain and illustrate the 
relation and the distxnction between induction and deduction. 
{B A„g^) 

A. - (See above), 

173 Q Is it possible to reduce induction to deduction, and 
vice versa ? {B A , o^) Can induction be reduced to syllogistic 
reasoning ? Fully discuss this question, examining the 
different attempts that have been made to resolve the former into 
the latter (/ A , x8] 

A Three different attempts have been made to reduce 
induction to the syllo^stic form ♦ — 

(i) Aristotle’s attempt ~ 

A, B, C, D, and others are mortal 
A, B, C, D, and others are all m?n 
. All men are mortal, 
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[Here mortal is proved of all mtn Aristotle gives peculiar- 
meanings to the terms major, middle, and minor The term 
which IS most general is called by him major, the next general 
term is called the middle, and the least general, minor Hence 
in the above syllogism (if it is a syllogism at all), mortal, all 
mtn, and A, B, C, D, etc , are respectively the major, the 
middle, and the minor Now because mortal is proved of air 
men by means of A, JB, C, D, etc , Aristotle describes his 
syllogism as proving the major term of the middle by means 
of the minor ] 

This syllogism, if it can be regarded as a syllogism at all, is 
palpably absurd When, for example, I say that A, B, C, D, 
and others are mortal, does the word ‘others’ include the rest 
of men besides A, B, C, and D ? It so, then the conclusion is 
identical with the major premiss, and so is not syllogistically 
drawn If not, then the conclusion does not follow from the 
premisses 

(s) Whately’s and Aldrich’s attempt — 

The men whom I have observed and the men whom I have 
not observed are mortal 

But all men are the men whom I have observed and the 
men whom I have not observed 

All men are mortal 

This attempt is alike futile How, do I know that the men 
whom I have not observed are mortal I can only know this 
by an inductive leap This shows that the syllogism, which 
claims to prove an induction, itself involves an induction, thus 
indicatmg the truth of the inductive procesa 

(3) (See Q 171, »i2f , whatever is true of Ram, etc , which 
seems to be the true syllogism] 

The above are the attempts to reduce induction to deduc 
tion Mill, on the other hand, attempts to do away with 
deduction as a form of reasoning by holding that all reasoning 
is from particulars t'o particulars, with an option, indeed, of 
passing through a general proposition Mill says that as 
a mode of proving the conclusion, the syllogism involves 
the fallacy of the peMio ^nncipii But we know that Mill’s 
charge against the syllogism is founded on a misunderstanding, 
and that therefore his denial of the syllogism as a mode ot 
' proof IS unfounded. 
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174 Q What ts meant by a deiucaUve and what mtant 
by an inductive science ? State the ‘principal deductive and 
inductive sciences, explaining in each cast your reason for con- 
sidering it either inductive or deductive A science at one time 
inductive may become at another time more or less deductive , 
explain this- 13) 

A. An inductive science is that in which we establish laws 
by the observation ot, and experiment upoPt particular facts~ 
and a deductive science is that which consists in deducitip 
conclusions from established principles or laws ^ From this it 
is evident that many sciences are at the beginning inductive 
But in course of the progress of a science, as more and more 
laws get established, it becomes more and more concerned 
with deducmg conclusions from them, and thus becomes 
more and more deductive 
f 

Inductive and Deductive Sciences : — (1) Metaphysics. It 
is deductive acc to the rationalists, because they reason down 
from their fundamental assumptions, and inductive acc, to the 
empiricists, because they rise from the facts of expenence to 
the ulimate pnnciples The truth is that it is both inductive 
and deductive, because the deductions from the fundamental 
assumptions must be verified by experience (2) Logic. It 
is both mauctive and deductive (Give reasons) (3) Psy- 
chology It is mainly inductive, because a psychologist has to 
discover laws by observing and experimenting upon psycho- 
logical facts. (4) Ethics. It IS mainly deductive, because 
the nghtness of actions is to be deduced from certain prin- 
ciples (5) Sociology It IS both inductive and deductive, 
because it is based upon observed facts as upon some psycho- 
logical pnnciples. (6) Mathematics. It is deductive, because a 
mathematician has only to deduce conclusions from definitions 
and axioms (7) Physics and Chemistry They are mainly 
inductive, as they are much more concerned with establishing 
laws than with following laws into their results (S) Pnysiology, 
Anatomy, and Geology They are mductive, as only a few laws 
have as yet got established in them (9) Biology It is mainly 
inductive, and partly deductive (10) Astronomy, Politics, 
Medicine. They are both mductive and deductive, because 
■we have to rise up from -facts of experience to principles, as 
well as, come down from principles to facts 








CHAPTER XIX 


INDUCTIVE FALLACIES 

175 Q, IVhat are ike fallacies incident to induction ? 

, A 00) State and explain the principal fallacies incidental 
to inductive inferences (/. A , 13) 

A The inductive fallacies are either non inferential or 
inferential — 

I Non-inferential Inductive Fallacies — 

A 3 ?h&^allacv-ofJiTon »observation, which is committed 
trhen vre fail to observe a circumstance w.e quj;hi^j^^ 

tlb55tee^JLisjQf^two_kmd3'~;— ' 

(a) Non observation of an entire instance Many of onr 
superstitions* are due to this~ The~Belief that dreams are 
actually fulfilled in life is due to the non-observation of 
negative instances, i e , instances in which they have not been 
fulfilled Beliefs in fortune-telling and other kinds of pro- 
phecy are mainly due to overlooking negative instances 

(b) Non observation of a part of an instance, t « , of an 
accompanying circumstance Spppose a student’s failure in 
an examination is due to his father’s death as much as to his 
habitual neglect of studies But be may naturally overlook 
the latter lactor and solely ascribe his failure to his father’s 
death 

B. The Fallacy of Mai observation, which is committed 
when we observe something wrongly, or seem to observe what 
we really do not observe, as when I mistake a piece of rope 
for a snake, or when at dead of night I mistake a small plant 
for a ghost, or when I seem to observe that the sun is moving, 
the fact being that the earth is moving. All illusions are due 
to mal observation. 

C The Fallacies of Definition Most oflhem arise from 
the Violation oTlhe'formal rules of definition (for which see 
Deductive Logic) Here only it may be mentioned that it is 
a fallacy to legard a formal definition to be a real one, as 
when we believe that the formal definiticn of man as a rational 
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-Animal is realy true , for most men are m fact more often 
itrauonal than rational It is also a fallacy to attempt to 
define a terra which cannot be defined, as when I attempt to 
define consciousness, which ts an elementary fact. 

X> The Fallacies of Classification [ Toe Fallacies of 
Division are evidently also the Tallacles of classification, for 
they are really the very same process viewed from opposite 
standpoints For the fallacies of Division, see Deductive 
Logic]. In classification errors often arise from mistaking 
superficial resemblance for essential one,-as when we classify 
bats under birds on the ground that bats can fly It is also 
a fallacy to attempt to classify objects which cannot be classi- 
fied, tg, the summum genus 

II iDferential Inductive Fallacies 

(A) False Ge^neralisatmns : — 

(a) Gerieralisation for rrhich we have no evidence what- 
soever, as for example, inferences as to what may go on m the 
remotest part of the universe. 

(b) All universal negative propositions other than mathe- 
matical and' causal It is a fallacy to say *No crow can be 
white,’ ‘No scarlet flower can be fragrant,’ ‘No Englishmen 
can be unpatriotic’, and so forth But universal negative 
propositions are allowable when based on the law of causation, 
■fg, ‘In no cases can cholera be caused by drinking pure 
water ’ Again, in Mathematics, such generalisations are valid, 
^,g, ‘In no cases can two and two make ten’, ‘In no cases 
are the three angles of a triangle less than two right angles,’ 
and so on 

(c) Generalisations from the past negative instances of 
the form ‘what has not happened never will,’ as when we say, 
‘Women have not hitherto been equal to men, therefore they 
trill never be equal to men ’ 

(d) To extend an empirical law beyond the narrow limits 
of time and place, as when we say that everywhere blue-eyed 
tom-cats are deaf. 

(e) To regard an empirical law to be as certain as a law 
of Causation 

(B) The Fallacies of Causation, which are as follows • — 

(a) It IS a fallacy to assign a supernatural or a metaphysi- 
cal cause, instead of a natural cause, as when we ascribe the 
death of a man to the anger of a goddess or to the will of 
God, 
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(b) It IS a fallacy to mistake bare co existence for causa~ 
tion, as when we regard either of day and night to be the 
cause of the other, or when we regard the scarlet colour of a 
flower to be the cause of its non fragrance 

(c) It IS a fallacy to mistake causation for bare co exist- 
ence, 1 1 , not to admit causal connexion where it does exist, as 
when we refuse to admit causal connexion between air and 
sound, even when it is proved by the M of Difiference. 

(d) Post hoc ergo proper hoc (after this, therefore, £>« 
account of this). This is a very common fallacy, corresponding 
to the Nayayika fallacy kakaialiya (^nwfiraht). When a student 
goes to the examination hall after seeing the face of a particu- 
lar man, and gets plucked, he is prone to believe that he has 
failed on account of seeing ins face If a member of a family 
dies after the birth of a child, the child is considered to be the 
cause of his death A comet appearing before the fall of an 
empire is often regarded as the cause of its fall 

(e) It IS a fallacy to mistake a condition for a cause, as 
when Napoleon’s Russian Expedition is regarded as the cause 
of fais downfall, whereas it is one of the conditions, the other 
conditions being the shortage of man-power in France, internal 
disorder in France, etc 

<f) It IS a fallacy to mistake a single consequent for the 
whole effect, as when I believe that the whole effect of the 
stimulant I am using is the refreshing of the system, forgetting 
that It also produces disorder m the liver. 

(g) It IS a fallacy to neglect the negative conditions m 
defining a cause. 

(h) It IS a fallacy to neglect the plurality of causes The 
neglect of studies is a cause of failure in the examination ; 
but It should not be thought that whenever a boy fails m an 
examination, he has neglected Ins studies, for there may be 
other causes of failure. 

(The fallacies referred to in (b), (d), (e), consist in taking , 
something to be a cause which is really not a cause Such 
fallacies may generally be designated fallacies of A^on ca^ 
fro causa], 

C The Fallacies of Explanation ( See Q ns ]• 

D The Fallacies of Analogy, which arse fron regarding; 
unimportant or superficial resemblince for essenuial or deep 
seated one. 
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[Vide Q 94 for examples of bad analogy ] Sometimes, a 
figurative way of describing similarity may be mistaken for reaL 
slmilarityj as when we reason thus — The capital of a country 
IS like the heart of an animal Therefore, the increased size 
of the capital is a disease. 

176 Q Explain and illustrate the fallacies of non obstr 
vaiion and vial observation {B A , 02) Instanu the common 
forms of erroneous generalisation {B A , 03) 

A [ See above ) 

177 Q State and explain some of the mors important of 
non logical fallacies • — 

A ( A) T h£i.p£fi ho^ xisic^ii^ as when the conclusion 
IS unfairly assumea in a premiss, of which the syllogism, 
is a common example [See ray Deductive Logic made Easy, 
Q 200.] 

(B) The falsity or undue assumption of premisses Some- 
times we prove a conclusion by premisses which are false, or 
for which we have no evidence whatsoever, or at least, no 
sufficient evidence, as when a foreigner says, ‘Ram must be a 
liar, as he is an Indian,’ thereby implying that all Indians are 
liars, for which there is no sufficient evidence 

point, t^^gn9lusipnJnaying^o...,..conn£XiQn,w.ygth the pre- 
misSes^^^It h^j?ario^^orD^jj 3 f \^hic[i .tjie.— .oiost^r-l^gortaht 
are ^ ^ . 

(a) Argumentum ad populum, i. c,, trying to prove or- 
refute something by appealing to the passions ^and prejudices 
of the people, instead of arguing to the point, as when a man 
attempts to refute Darwin’s theory of Evolution by thus 
addressing himself to the people, “Will you accept Darwinism ? 
Will you believe thatj^our fathers and mothers are descendants 
of monkeys ?” 

(b) Argumentum j^d verecundium, i. e , trying to prove 
sc^ething by unfairly appealing to authority, instead of ar- 
guing to the point. Tn ^the"''abbv^‘^mmmple, a follower of 
Darwin may address himself to one thus-^‘Will you not accept 
the evolution theory, seeing that it has been advocatec^ by 
mo less an authonty than Darwin himself, etc ?’ irsbbuld be 
noted that reverence for authonty' is not a fallacy, but undue t 
reverence. 



ArgumtnUm ad ho»iihcm. This fallacy is committed 
'When the argument has bearing not-,upon the real pointi but 
upon the conduct character, or avowed opinion of one whom 
1 am to refute Suppose, John holds a particular religious 
doctrine which I want to refute , and I proceed thus — “This 
doctnne cannot be true, for it is held by John who is a well- 
known turn coat ’ Here I commit the fallacy of argurncntum 
"ad^hOminem, for I argue not to the point, but to the man 

(d) Argumintuvi ad Ignorantiam, which is an argument 
Co the Ignorance of the opponent This fallacy is committed 
when I unfairly throw the burden of proof upon an ignorant 
opponent Suppose, I uphold the atomic theory, and am 
asked to prove it Having proceeded some way, and finding 
difficulties, I turn round, and ask my opponent to prove that 
atoms do not exist. But this is unfair, for it is my business to 
prove It , lam not justified in taking advantage of the 
'ignorance of my opponent, and ask him to prove a negative 
proposition which it is often extremely difficult, and sometimes 
arapossible, to prove 

D. Hysteron proitron This fallacy is committed when 
the right order of things is inverted, *as when we attempt to 
deduce-a premise from a conclusion, or a cause from an effect. 
This fallacy is illustrated in the theory of Emotion held by 
Prof. James We believe that we laugh, because we are 
happy ; we strike a man, because we are angry , we run away, 
because we are afraid , we cry, because we are afflicted with 
grief , and so forth But James says that this is a wrong 
theory According to him, we are happj, because we laugh , 
we are angry, because we strike a man , we are afraid, because 
we run away , we are afflicted with grief, because we cry , and 
’=0 forth 

' 178 Q Test the pollowtng arguments — 

^ [In testing an inductive argument the studen‘ will do 
'well to bear in mind the following instructions .—(a) It is not 
enough simply to say that the argument is correct, or that it 
commits such and such a fallacy The student will always 
assign reasons why he considers it so Bare statement un- 
supported by reasons will carry no marks (b) The student 
will mention only inductive or non-logical fallacies in the 
inductive paper, unless he is expressly asked to mention any 
fallacy, deductive or inductive, as was asked in tgog (c) 
When an argument commits more than one fallacy the 
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student will confine his attention to the most obvious and the' 
most important one If he has time he will briefly refer tO' 
the other fallacies it may commit (d) The student will 
mention the technical name of the fallacy, wherever that is- 
possible. ‘Where it is not possible, he will descnbe the fallacy. 

(e) A narrower answer is always preferable to a wider one. 
■\\^en, for example, an argument commits the fallacj of 
argumeniutn ad hominttn^ it is unsatisfactory to say that it 
commits the fallacy of ignoratto eltnchi The more specific 
the answer, the better, (p A logical fallacy is generally to 
be preferred to a non logical one] 

(1) . Tht sun will rise to-morrow morning (I A . 09 ) 

A The vaUdity of this proposition depends upon the 
validity of the universal proposition that the sun rises everyday. 
Now this universal proposition is an induction per simple 
enumeration baseo upon a wide range of experience, and as 
such is only highly probable, and not absolutely certain. The 
given proposition is, therefore, only highly probable And if 
we regard it as such, there is no fallacy But if we regard it* 
as absolutely certain, we shall be committing the fallacy of 
regarding an empirical law to be as certain as a law of cansa-- 
tion 

(2) The lower animals feel pain juU as zvc do. {Do ). 

A This is an argument from analogy. If the term pain ’ 
means only physical pain, then the argument is all right , for 
the resemblance is important for the purpose, viz , that both 
possess a nervous system which is susceptible to pain But if 
pain means mental pain as well, then the argument is false, for 
the mental constitution of a lower animal essentially differs 
from ours. c 

(3) . He will dit within a few hours , he has been bitten 
by a cobra {Do ) 

A. The assumption is that all cobra-bittan persons die 
within a few hours of being bitten But there is no justifica- 
tion for such an assumption, for cobra-bitten men have been 
known to survive, or at any rate survive for some days. 
Hence the fallacy of the undue assumption of premiss. 

(4) The factory Commissioners say in thtir report ^ 
The past and present conditions of work in factories arec’ 
■undoubtedly calculated to cause physical deterioration , and- 
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XH art struck vnth the marktd aistnct of tldtrly mtn among 
iht optraUvts (Do). 

A The argument evidently is that the marked absence 
of elderly men is due to physical deterioration. But the 
cause of their absence may be something else, such as dis- 
content owing to the lower standard of wages Hence the 
fallacy anses from ignonng the^lurahty_^ of_jcau3es ^ 

(5) Infetmitunt fevtr ss found only in places where there 
art marshes^ tvin though they differ in every other respect 

A The desired conclusion is that marshes are the cause 
of intermittent fever The argument is evidently based on 
the M of Agreement, for the different instances of intermit 
tent fever agree only in another respect, vdz , marshes. 
But we know that the M of Agreement cannot establish causal 
connexion with any degree of certainty Hence we can regard 
the conclusion as but highly probable, and not certain 

(6) 2 he inner world attains the light of knowledge 
through seven organs of sense , therefore, some medtesval 
astronomers said there must be seven planetary bodies to illttmt- 
■nate the outer world of nature (Do ) 

A The argument is evidently of the analogical type 
The reasoning is that the outer world of nature agrees with 
the inner world of mind in respect of light, therefore it must 
agree also in respect of the number of the sources of light 
Here the term light is used with regard'to mind in the sense 
of knowledge. But knowledge is said to be light figuratively. 
Hence the resemblance is only dgurative, and from a figura- 
tive resemblance no speh conclusion can be drawn Hence it 
IS an instance of bad analogy 

(7) Napoleon's Russian expedition was the cause of his 
downfall. (/. A , to.) 

A The fallacy of mistaking a condition for the cause 
There were surely other conditions of his downfall, such as 
the internal disorder of France, fall in the man-power of' 
France, etc 

(8) A house without tenants, a city without inhabitants, 
present tb our mind the same idea as a planet without life, a 
■universe without inhabitants The conclusion here evidedtly 
*5 that linnets and stars are inhabited (/. A,, li). 
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A. This IS evidently an argument from analogy But a 
■^ity or a houee resembles a planet or a star only in that both, 
are places. We ate not aware of any points of resemblance 
important for the purpose. It may be that there is no 
atmosphere m many of the stats or planets, or that the 
temperature there is too hot or too cold The argument is, 
therefore, an instance of bad analogy. 

(9), Galileo saw with his Uhscope that the planet Jupiter 
a centre about which several satellites revolve, receiving light 
and warmth from him, and appealed to this fact as an argu- 
ment that the sun is a untre about which the earth and other 
Jlanets revolve as satellites (/. A , la) 

A Here the sun resembles Jupiter m respect of giving 
light and warmth, whence it is inferred analogically that be- 
cause Jupiter has several satellites, the sun must have some 
But the resembling points are not important for the pur- 
pose (say why), and hence the argument is not a case of 
7 ood analogy. 

^ ( 10 ) The terro) ceased immediately after the death of 
Robespierre , therefore, Robespierre was the cause, of the 
terror ( I, A,, 13 

A Evidently the M of Difference is sought to be applied 
here. It may be put thus ; — When R was, the terror was, and 
when R was not, the terror was not. But we know that the 
^condition of the M of Difference is very strict viz , that the 
two instances must agree in all other respects save in respect^ 
of two phenomena As we cannot expect the fulfilment of" 
such a strict condition in so complicated a case, tne M of 
Difference does not apply here. Hence the fallacy is that of 
post hoc ergo propter hoc 

(11) . The people of England are wealthy, because they are 
industrious, (J A , 

A The assumption hers is that all industrious people are 
wealthy. But this is a^ false assumption, for a great many 
industnous men are known to be poor, Hence the fallacy is 
that of undue assumption of premiss ' 

(12) f/ fusiice consists in keeping property, the just man 
must be a hind of thief, for the same kind of shill which enables 
a man to defend property will also enable him to steal tf (Do) 

A. The kmd of skill may be the same in both the cases , 
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but the difference is that the honest man does not misapply^ 
the skill as the thief does. Hence the conclusion that the 
honest man is a kind of thief is wide of the mark 

(131 As I sat Sown to study this morning, the man in- 
the adjoining room began to play on the harmonium He 
must therefore Be a very maltaons person {Do) 

A. Here there is a concidence or two phenomena, viz., 
my study and the man’s playing on the harmonium. The 
question is whether this coincidence is accidental or causal. 
Here we have a single instance of coincidence, and not a 
sufficient number so as to be able to eliminate chance^ 
Hence no causal connexion can be presumed here The fal- 
lacy, therefore, is that of mistaking an accidental coincidence 
for causal connexion 

(14i). This patent medicine must Be very efficacious, Jor 
all the testimonials speak of the marvellous cures effected By it 
(Do). 

A. This IS a case where personal observation is quite 
possible But instead of relying on my own experience I un- 
duly rely on authority Hence the fallacy is that of argu~ 
mentum ad verccundtum 

(16). We ought not to go to war, for it is wrong to shed 
Blood {Do)> 

A The reason adduced against war is that shedding 
blood IS wrong. But this is false, for shedding blood for a 
righteous cause in not necessarily wrong Hence the fallacy 
IS that of falsity of premiss 

(16) Since It IS just to take interest it is right to exact it 
from onds father {I A „ ly) 

A This IS a fallacy of accident, consisting in arguing 
from a general case to a special one, for taking interest may 
be jusf generally f but not taking it forcibly {exact means taking- 
forcibly) from one’s father 

(17) . Opium causes sleep, Because it has a soporific virtue, 
{Do). 

A This IS an instance of false explanation, consisting in 
varying the expression , for causing sleep is equivalent to 
^having a soponhc virtue,’ though disguised in different words, 

(18) A nation must ultimately perish, Because it is ar 
organism, and organisms grew old and die. (Do) 



( . I4t ) 

A. The argument is based on a comparalirely .superficifil 
resemblance between a nation and an organism. They rasoin- 
ble each other in so far that m ^each case the parts are vitally 
related to thei whole. But the point of difference is essentia^ 
‘jws , that in the case of an organism the parts are not cons* 
Clous and free as in the case of a nation Hence it is an 
instance of false analogy, 

(19) . TVe see iht sun fist and tet every day , therefore the 

sun does actually nse and set (Do). 

A. The sun does not really rise and set , we wrongly 
observe it to rise and set Hence it is an instance of mal- 
observation. 

(20) * Unhealthiness In the jparent fr not the cause of un- 
Tualthiness in the children, because many unhealthy persons have 
perfectly healthy children. (Do) 

A. The argument is all right. For unhealthiness in the 
parent cannot be the cause, because in many cases it may be 
present without bemg followed by nnhealthiness in the children. 
It cannot even be held as a condition or part of the cause , for 
in that case it would have prevented the effect to a certain 
extent But it does not do so, for it is stated that perfectly 
healthy children are born of unhealthy parents. , > 

(21 J. So far as my experience goes, A has been invariably 
j^receded by B. /, therefore, conclu^ that B is the cause of A. 
(1 A., lb). 

A. The conclusion is evidently an induction per simple 
enumeration. We know that such an induction must examine 
a very large number of instances m order to give a somewhat 
satisfactory result. But however large may be the number of 
instances observed, it cannot pretend to establish a causal 
relation. In the present case the range of observation is very 
limited, for I rely simply upon my own experience. Hence 
we are by no means Justified in inferring a causal connexion 
between A and B 

(22) Women as a class have not hitherto been equal 1o 
men, therefore they are necessarily inferior to men ( Do } 

A. This IS instance of false generalisation, as being based 
on past negative lustances It may be that women have not 
hitherto been able to come up to men owing to some tricks 
on the part of the latter, and that when those mean tncks will 
10 • ' 
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be discovered by them, they will be able succcssfally to resort 
to every means to be equal to meOi 

(23) . Th4 mttropolts of a (oun/ry is Itkt the htart of an 
ammal. Therefore^ iht ^increased iizt of the mttropolts %s a 
disease {Do). 

A This IS an instance of analogy understood in the sense 
of the resemblance of ratios As usual, the resemblance here 
IS a figurative one Conclusions based on such figurative 
resemblances are often unreliable Hence it is an instance cf 
bad analogy. 

(24) . A hahtual drunkard who studied hard for the army 
m hts youth has got shattered nerves , therefore the cause of hts 
shattered nerves ts hts hard study in youth, {Do). 

A This is a form of non causa pro causa, arising probably 
from non observation , for a remote antecedent is taken to be 
the cause, overlooking a constant proximate circumstance, vts , 
the habit of drinking. 

(26) The great famine., agyanan crime {Do), 

A The conclusion is evidently founded on the M. of C. 
Vanationo, for the agrarian crime has been found to increase 
or decrease in proportion to the increase or decrease of 
famine But the range of observation is here so much limited 
(being conlined within a single island and between the years 
1845 '^SO that no conclusion can be based on it with any 
degree of certainty Hence all we can say is that the con 
comitance of the two phenomena suggests a causal connexion, 
and not that it proves the causal connexion beyond question 

(26) The mind must be a function of the hr tin, since any 
serious injury to the brain is 'always followed by the loss of 
consciousness {/ A , ij) 

A. Fxpenence tells us that mental disorder is jalso 
followed by brain disorder as much as the latter is followed 
by the former. Hence the true conclusion is that either there 
is a relation of mutual causation subsisting between them, or 
both of them are the co effects of some common cause. We 
are not, therefore, justified in concluding that the mind is the 
function of the bram. .1 ' ' • 

^27) 'The flood was emdenily dutHo the wrath of the god- 
dess, since It began immediately after she had been slighted, and it 
subsided af Ur propitiatory sacrifices. {Do), . 



( MS ) 


A Evidently the M. of Difference 15 sought to be apphed 
here The argument may be briefly put thus 1 — -“When the 
anger of the goddess was present, the flood was present , and 
when the anger disappeared, flood disappeared too j therefore, 
her anger is the cause of the flood.” But as we cannot be sure 
In so complicated a case that the other cucumstances have 
Temained the same throughout the M. of Difference does not 
apply here. Hence the fallacy oi poit hoc ergo propter hoc. 

(28) Steel, ivhtn brought to white heat in the lire must 
he plunged into cold water in order to obtain the requisite 
temperature. Similarly, human body, after the steam bath, on 
being cooled down, becomes strong and hardy. {Do) 

A. The resemblance between steel and human body is 
superficial, and the difference is essential , for human body is 
endowed with a sensitive nervous system, which cannot bear 
the rude shock of sudden change m temperature Hence it is 
an instance of false analogy. 

( 29 ' The hum in soul must be diffused over the whole body, 
because it ammates every part. {Do) 

A The argument rests on a materialistic conception of 
the soul. Just as a material body cannot act somewhere with- 
out being actually present there, so it is thought that the soul- 
cannot act somewhere wi'bout being actually present there, 
forgetting that the category of space is not applicible to the 
soul, i e , the soul does not exist in space. Hence it is an 
instance of false analogy, 

(30) Education ts clearly the source of all discontent, since 
dhe educated, not gett ins suitable employment, are dissatisfied 
with ihtir condition in lije, {Do). 

A The conclusion is that education is the source of all 
discontent^ i e , education is the only cause of discontent. 
Because discontent is the effect of education it does not follow 
that there can be no other cause of discontent except educa- 
tion. Hence the argument is fallacious, as ignoiing the 
plurality of causes 

(31) What would .^degenerate times. {Do). 

< A. The fallacy of argumentum ad vtrecundium coupled 
with that of argumentum ad populum ; for an attempt is made 
to prove the badness of the measure not by arguing to the 
point, but by appealing to undue reverence for the authority 
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of the ancestors, as well as by trying to rouse the passions and 
prejudices of the audience. 

(32)* Ftmshmtnf must h<wt some other and higher jtisfi- 
ficatton than the frevenUon of cnme,for if punishment wen only 
for the sake of examples it would be indijfertnt whether we 
punishid the innocent and the guilty, since the punishment, 
considered as an example, is equally efficacious in either case 
{LA.,i8) 

A, The argument commits the fallacy of the falsity of 
premiss , for it is said that it would be mdifferent whether we 
punished the innocent and the guilty But ihis is by no 
means true, for if we punish the innocent and the guilty alike, 
then we shall be dissolving the distinction between them, and 
as a consequence everybody, includmg the mnocent, will 
naturally be inclined to crimes 

The-lgitter part of argument involves the fallacy of the 
petitio pnnctpiifdot the statement 'the punishment considered 
« ...either case’ 'means just the same as the statement ‘if 
punishment.-. ..the guilty,' though disguised m different words 

(38). Women as a class have not been hitherto equal in 
intellect to men, therefore they ate necessarily inferior {Do ) 

A. (See No aa) 

(34i). Moisture bedews a cold metal or efone when wk 
'breath on it The same appears on a glass of ice-water and 
in the inside op windows when sudden ram or hail chills the 
external air Therefore, when an object contracts dexv it is colder 
than the surrounding air {Do) . 

A. The argument is evidently founded on the M ^ of 
Agreement, for the different instances of dew are found' to 
agree only in one other citcumstance, vis , the object being 
colder than the surrounding air. Since the argument rests 
simply on the M of Agreement, we cannot infer a causal 
connexion between these two phenomena with any degree^ of 
certainty The given conclusion is, however, all right if we 
regard it as but highly probable. 

(35) With various hinds of polished metals no dew is 
despostted, but with various kinds of highly polished glass dew is 
deposited Therefore, the deposit of dew is affected by the 
hinds of substances exposed '. {Do). ' ' 

A Evidently the Jomt M. is 'sought ■ to be applied here. 
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The argument may be put thus : — ^When di£Ferent kinds of 
highly polished glass are presentj there is the deposit of dew , 
but when different kinds of polished metals are present (and 
-glass is absent), there is no deposit of dew. Since, therefore, 
dew is deposited on glass, and not on metals, it follows that 
dew IS affected by the kinds of substance. In answer to this 
it may be said that the two sets of instances differ also in res- 
pect of the dtgr/e of polishing ; for metals are polised, while 
glasses are highly polished The deposit of dew may as well 
be due to this high degree of polish. If so, then the deposit 
of dew^ IS not affected by kinds, but by degree Hence the 
conclusion is not valid 


(36) We observe very ftequtaily that very poor hand- 
mniing characterises the manuscripts of able man, while the best 
hand writing is as frequent with those who do little mental work, 
when compared with those whose penmanship is poor We may, 
therefore, infer that poor penmanship n caused by the influence 

of severe mental labour (Do) 


A The argument is evidently based on the Joint Method, 
and rests on the ^sumption that able men are necessarily men 
of severe naental labour It may be put thus . — "In several 
instMces of hard mental labour poor hand wnting is present, 
wnue m some other instances where severe mental labour is 
at^ent poor hand-wnting is absent Therefore, severe mental 
abour is the cause of poor hand-writing Now, in the first 
p ace, we have no justification for assuming that able men are 
necessarily disposed to hard mental labour Hence there is an 
undue assumption of premise In the next place, the given 
connexions are said to be observed very freqenily The ex-^ 
pression wry frequently suggests that sometimes we observe 

T though on extremely rare occasions 

Hence the Joint Method does not apply The fallacy, there- , 
fore, consists in imstakin^ acadental coincidence for causal 
connexion, arising from the misapplication of the Joint Method. 

A ^hink It a sin and a shame if a great 

»ot brought to c stof at a 
mere smack And yet a minor is en- 
° fats from a scaffold, a brakeman ctfished 

illand'dies, and organ- 
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A It IS a sin and a shame on the part of the steamer in' 
question, becanse it deliberately lets slip the chanceof rescuing 
a distressed smack. But no question of such deliberate omis- 
sion on the part of any one may arise when a minor is entom- 
bed or a painter falls, for a mishap of such description may 
preclude the possibility of help, as being unexpected and 
instantaneous. The case of smack, therefore, is not necessarily 
on a footing with that of the painter, or the minor, or the like. 
Hence the desired conclusion is wrong, as being based on ■ 
false analogy. 

(38) No body tan bt htalihy voiihoui txerase, neither, 
natural body nor body pohtte ; and certainly, to a kingdom or 
ttate, a just and honourable war is the true exercise A civil war, 
indeed, is like the heat of a fever, but a foreign war is like the 
heat of exerase, and serves to keep the body in health (Do) 

A A ]Ost and honourable war on the part of a state is no 
doubt a form of exercise but there are other forms o( exerase, 
as involved in education, sanitation, commerce, industry, agri- 
culture, etc. Exercise should be regularly taken in order that 
It may conduce to health But a just and honourable war 
cahnot be expected to be waged at regular intervals More 
over, war, however just and honour=ible, may prove positively 
ruinous, if the enemy be too powerful Hence the conclusion 
that such war serves to keep the body politic in health must 
be held as unjustifiable, 

(39) During the reireht of the Ten Thousand a cutting^ 
r,orth wind blew in the faces of the soldiers sacrifices werr 
offered to Boreas,and the seventy of the wind immediately ceased, 
which seemed a proof of the 'god s causation (Do ) 

A The arguniEnt would be correct if it could be founded 
on the Method of Difference But,the method is inaplicablc 
here, for in such a highly complex case we cannot be sure that 
all other circumstances, which may possibly be connected with 
the particular case, have remained just the same Therefore, 
the argument comes to this that because the wind ceased after 
the sacrifices to Boreas were offered, therefore it ceased on 
aetount < 7 / those sacrifices, thus committing the fallacy of post 
hoc ergo propter hoc 

(40) It If known by direct expenment that for any given 
temperature only a limited amount of water can be sus~ 

pended as vapour, and this quantity grows less and less as the' 
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hmferatun iiminishtt. Thtrefort^ tf thtre if already as mud 
TK^our suspended as the air will contain at its existing tempera- 
ture, any lowering of temperature will cause necessarily a portion 
ef the vapour to be condensed as dew. {Do). 

A The Coaclusion gives no new information, being prac* 
tically the same as the premises It is stated in the premises 
that at a given temperature the air can contain a limited 
amount of vapour, and that this amount diminishes with the 
temperature. From these it is quite apparent that if the tem- 
perature of the air be lowered, it must necessarily give off the 
amount of vapour in excess of the amount which it can 
contain at its present temperature. The argument, therefore, 
commits the fallacy of the petstio principii, 

(41) jSe must be an excellent man in all respect, for I , 
have been favourably impressed by his atito?:. {Do ) 

A That I have been favourably impressed by his action 
is no sufficient reason why he must be an excellent mao, for 
my judgment may be erroneous. Besides,! might have possibly 
watched his actions only m a very limited number of cases, 
from which I am not justified in concluding that that he must 
be an excellent man in all respects The argument may, there- 
fore, be said to commit the fallacy of non sequiiur. 

(42) . The great war was followed by an outbreak of 
epidemic diseases, therefore the war may be taken to be the cause 
of these diseases, {I A , 20 ). 

A If we rest our conclusion upon this single premise, 
then evidently we shall be committing the fallacy of post hoc 
ergo propter hoc We should, therefore, consider whether other 
great wars were Or were not followed by epidemic diseases 
And if we find It to be so, we should not stop, but consider 
c pnori why it should be so Now we can see that m a great 
war the huge number of deaths inevitably vitiate the air and 
water, thus leading to diseases Then again war brings m its 
train famine, which lowers the vitality of men, thereby redu- 
cing their resisting power. The conclusion, thus justified by 
both induction and deduction, must be taken as valid, 

(43) . The number of deaths in Calcutta per annum ts 
greater than m Nagpur Therefore, Calcutta is more unhealthy 
than Nagpur. {Do.) 

A The obvious assumption is that if m a locality, say A, 
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the number of deaths is higher than in another, say B, 
then A IS mbre unhealthy than B. But this assumption is 
falsfe foi" several reasons In the 6rst place, A may be much 
more populous than B. Secondly, there may be much mote 
imported cases of senons dis'-ases in A than rn B, m which 
case A may have higher mortality than B without its being 
unhealthy. Hence we have here the fallacy of the undue 
assumption of premise 

{44i) The taitng of mangoti tt the cause of boils {Do ) 

A This conclusion is evidently false, as can be Seen by 
applying the M of Agreement or the Joint Method For, all 
mango-eaters doT not suffer from boils, nor is it the case that 
all persons who abstain from eating mangoes ate immune 
from boils. 

(46). One of the soldiers rescued wore an amulet, and this 
mas, no doubt, the cause of his escape. {Do.) 

A Because one of the soldiers wearing an amulet was 
rescued it does not follow that wearing an amulet is the cause 
of rescue For, many soldiers who did not cate to wear amulets 
were rescued in the past Again, many soldiers who wore 
amulets had npt the fortune of finding rescue. So the conclu- 
sion is supported neither by the Joint Method nor even by the 
M. of Agreement It is, therefore, false The fallacy is that 
of mistaking an accidental accompaniment for a cause 

(46) . .<4 nation, like an individual, must pass through 

heriods of growth, maturity, and decay, {Do ) 

A [See i8] 

(47) . This man must be the thief, for he was in the room 
whence the article has been stolen, and he came out as soon as I 
entered the room (/, A,, 21 ). 

A The conclusion is Sought to be justified by the M. of 
Difference ■ But the essential point that is lost sight of is 
that somebody else might have escaped with the article un 
noticed. Hence the conclusion cannot be held as true. 

(48) Dow glad am I at your success, which I really 

anticipated j Is it riot miet, therefore, that you should give me 
semi rewar'd t {Do,) . - ’ ‘ 

A. The evident assumption is that one, who anticipates 
another’s sriccesfe and is'glad at it, is deserving of reward. -But 
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^is IS an undue assumphon , for those alone are deserring^ 
rewards who perform some meritorious service* Hence the 
fallacy is that of undue assumption of premise 

(49) . fPiaf istUr explanaiion can it given of iht fad that 
-me can see through glass than that ti is transparent ? {Do^- 

A Evidently this is a fallacious form of explanation, 
consisting in repeating the same thing in different words, thus 
involving the fallacy of the ptiUio principn , for, 'to be seen 
through' fs the same thing as ‘to be transparent ’ 

(50) . Induction supported by deduction affords the most: 
conclusive proof Now wt set men around us more or less given 
to evil ways And we also read in our sacred boohs (/he Sastras) 
that in the present age (.Kali Vugo) there would be de^neration 
of manhind Can, then, there be more conclusive proof of the 
degeneration of modem times ? (Do) 

A The conclusion claims to be established by observa-i 
lion supported by deduction Bnt the claim is utterly un- 
founded It is, no doubt, true that we find people round 
about us addicted to vices But we cannot observe whether 
or not they are more addicted to vices than people in ancient 
times, which is the real question at issue- Besides, we have no 
means of ascertaining the cogency of the deductive argument 
by which the makers of the sastras drew the given conclusion. 
Hence this is not a case of induction aided by deduction, 
and so we cannot accept the conclusion as true 

(51) Is not dirt washed away by a current of wafer j 
Yes Then, is it impossible that all the sins of omission and 
commission may be washed away by the holy water of the Ganges 
when one dtps into it f No Thus, it matters little how one acts 
■or thinks so long as he periodically bathes in the Ganges (Do), 

A ^ This is a^n argument from analogy. The argument is 
just Ibis : — Just as physical dirt is washed away by waterj so 
sin (which is spiritual dut) is washed away by the water of the 
Ganges ^ The resemblance is but figurative, and that is not 
even carried far enough, fct the true conclusion, according to 
figurative analogy, is that sin (spiritual dut) is washed away 
by spiritual water , and it ts the tears of repentance, and not 
the water of the Ganges (which is in every sense physical 
water), that may be regarded as spiritual water. Hence it it 
{J an instance of bad analogy 



OHAPTFE XX. 

GENERAL EXERCISES. 

179 Q ‘An tchpa of fht sun will occur whtn ihtmootr 
infervtrtts hthottn iht earth and the sun,' an eclipse of the sun 
mill occur when some great calamity is impending over mankind 
Examine the logical grounds and comparative validity of the 
above two propositions (I A , lo). 

A The first proposition is based on the M of Difference 
It may be also verified by deductive calculation Because the 
moon IS an opaque body, it necessarily follows that when it" 
stands between the earth and the sun, the intercepted portion 
©f the sun will be invisible. Hence the conclusion is certain 

The second proposition is a false generalisation based on 
non-observation, i e , overlooking the negative instances 

180 Q All arsenic is poisonous, the substance before me is 
arseric, it is therefore poisonous , explain the lo^cal proce^ 
underlying (i) your belief in the major premiss, (ii) your btlitf in 
the minor premiss, and (m) the conclusion drawn {Do) 

A. (i) The major premiss is an induction per simple enu- 
meration, and as such, my belief is based on uncontradicted 
experience. 

(ii) I believe the substance before me to be arsenic, be- 
cause it resembles what is known as arsenic in essential points, 
c. g , colour, taste, smell, and various chemical properties 
Hence the inference that it is arsenic is based upon deep seated 
resemblance (or according to the realists, upon identity). 

(iri) When the major and minor premises are established, 
the conclusion follows from them syllogisttcally f According 
to Mill, the conclusion is not drawn from the major premiss, 
but from the paiticular cases in which arsenic was found 
poisonous] , 

ISI Q What hind of' Logic is applied by (i)^ ihr 
engineer when he is designing a new bridge, (ii) the physician 
when he is prescribing a particular medicine Ho a patient, and (ui)^ 
the legislator when he is introducing a new law 1 {L. A„ Tt)> 
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A. In designing a new bridge, t he engineer has to 
into account various circumstances, such as the depth and th& 
width of the river, the force of current, the purpose for which 
the bridge is to be used, and so forth Now, the established 
rules of engineering are not enough to cover all such cases- 
Hence he has also to depend on his own experience. Thus, 
bis Logic will be both inductive and deductive., 

In prescribing a medicine the physician is to diagnose the- 
disease from the symptoms, and then prescribe the medicme; 
as directed by the medical autbonty. Hence bis Logic will' 
be deductive. But when a physician makes expenment to see 
whether a particular medicine is or is not suitable in a parti- 
ffular case, his Logic is inductive 

In introducing a new law, the legislator has to obsetve the 
effects which similar laws produced in other countries ^under 
similar circumstances Then he is to calculate the probable 
effect which the new law will produce upon his people, judging 
It from the nature of those people Hence bis Logic will be* 
both inductive and deductive. 

182 Q ‘ I havt noUctd* says Mr Tsien, 'that m ytars' 
of plenty many good actions are done, and in years of scarcity 
many bad actions are done ’ What ts the inference evidently'^ 
implied here I Express it in its simphst form, showing under 
which of the logical methods it falls, and xndicate Us logical value - 
as inference, (Do) 

A. The evident inference is that poverty is the cause of 
bad actions , for when poverty is, bad actions are, and when 
poverty is not, bad actions are not Hence the argument is 
based on the Joint method But as we cannot expect the 
negative instances to be exhaustive m such a complicated case 
no causal connection can be inferred with any degee of 
certainty 

183 Q. "JVe thinh that as civilization advances poetry 
almost necessarily declines Therefore, though we fervently 
admire those great works of imagination which have appeared in 
dark ages, we do not admire them the more, because they havf- 
appeared in dark ages *’ State in full logical form the reasonings 
involved, and test it fully {Do,) 

A. The argument may be tested by throwing it into 
the syllogistic form • — 
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Whatever nectssanfy flourish in dark ages are not all the 
more admirable, because they flounsh in dark ages (Major)- 

Poetry is what ntctssarily flourishes m dark ages (Minor). 
Therefore, poetry is not all the more admirable, because it 
vflounshes in dark ages (Conclusion) 

Now, as the argument is in Celsrent, Xhzprostss of reasonmg 
IS all right Let us examine the premisses The minor 
premiss is not only based upon experience, but also confirmed 
i>y deductive calculation, for from the nature of the case it 
follows that imagination declines with the advance of civiliza- 
tion, as the struggle for enstence increases, and the practical 
needs of life more and more engross the attention of the* 
people Hence the minor premiss is certain As regards the 
inaiot premise, it is a matter of opinion, and as such men will 
differ with respect to its truth Hence the conclusion will be 
true or not according as the major premiss is true or not 

184 Q Tht more iht numbtr of fools of stagnant waitr 
in a district is reduced, the rarer does the occurrence of malarial 
fevtt become. What conclusion can be drawn from the above 
statement f State the reasoning implied in its full logical forht, 
exhibiting the logical method applied in it, ahd estimate the 
logical value of the inference {Do) 

A The conclusion is that stagnant water is the cause of 
malaria, for they vary in a corresponding way The argument 
is evidently based on the M of C Variations Now, because 
this method cannot prove a causa] connexion with certainty, 
all that we can infer is that either stagnant water is the cause 
of malaria, or both are the co effects of a common cause 

185 Q You believe that Siraj ud doulah tool Calcutta 
from the English in j'jgC - State on what grounds you believe 
this proposition, and exhibit their logical character (/ A , la), 

A I believe it on the authonty of the historians [As for 
the nature of authority, see ch I ] 

186 Q A bell struck in a vacuum gives no sound, there' 
fort sound must be a movement of the atmosphere. Exhibit the 
-logical character of the reasoning here {Do ) 

A. 1 his argument is based on the>M. of Difference, for 
when air is, sound is , and when air is not, sound isnot. And 
as we know that the other conditions, which may possibly be 
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connected with this case* remain the samCi the argoment is all 

TierVit 

187 Q. li iS^ppular btlieffkat thirt willbiacban^ 
of wtather at flew moon ! tohat lo^cal process would bt teqidted 
to tstabhsh the validity cf this btlttf ? {Do.) 

A. First, we should observe carefully whether ^is is the 
case or not. If it is observed to be true in numerous instances, 
we should next calculate why it should be the case If we can 
find out ‘ satisfactory reasons for that, then the belief will be 
regarded as valid. 

188 Q, ''‘When beggars die, there are no comets seek 
The heavens^ themselves blaze forth the death of princes ” 
Characterise logically the grounds of this belief. {Do ) 

A When beggefs die, no one cares to notice theit death. 
Again, sometimes comets accidently appear at princes’ death, 
and men marh the coincidence , but they overlook the numer- 
ous mstances m which they do not appear. Hence the belief 
15 fallacious due to non-observation, 

189 Q 'Every man who has seen the world knows that 
nothing ts so useless as a general maxim'. Estimate this logic- 
ally, pointing out what would be necessary for logically establish- 
ing this proposition. (Do) 

A The expression means that every practical man knows 
that a general maxim is most useless. As it is the knowledge 
of a practical man, it Is obviously based upon mere experience, 
1 . r , It 13 an Induction per simple enumeration, and as such its 
truth IS not unquestionable 

Bate experience is not enough to establish th6 proposition 
that general maxims are useless in practical life. We muet 
consider why that should be the case, /e , we must verify it by 
deductive calculation (induction aided by deduction) Now, 
we see that very often in' practical life urgent problems arise 
which demand immediate solution. In such a situation, men 
stocked with maxims will take time to deduce conclusions 
from their pet maxims, and thus lose the job j while a man 
with practical insight will immediately solve the prob lem. 
Hence it follows that in ipractical affairs maxims ar^ useless. 
Thus we see that to establish this proposition experience must 
be aided by calculation — induction aided by deduction, 

190 Q., Suppose that wherever there are anopheles mos- 
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^uitats, tMere t$ malarta , hut malana is found also when 
there are no mosquitoes j what conclusion can you draw from 
^hxs ? (/. A,^ 13). , , j 

A. We cannot apply the M. of Agreement here, for ins 
tances do not agree m the presence of ^the two phenomena, vtt, 
mosquitoes and malana, Nor can we apply the Joint Methed, 
for mosquitoes are absent in the second set of instances, but 
malaria is not absent. Obviously, no other Exp. Method Is 
applicable We cannot, therefore, infer with any deCTee of 
certainty that mosquitoes are the cause of malaru, Such a 
conclusion will be a probable one, the degree of probability 
•being determined by the number of instances of the conjunc- 
tion of two phenomena, as compared with the number of 
instances where there is no such conjunction 

191 Q Water freezes to-day 0132° 'F, therefore it will 
freeze at 32^ at ihts time next year , explain the logical character 
and value of this. {Do ) 

A The conclusion is an unwarrantable extension of a 
secondary law beyond the narrow limits of time and place, and 
hence is likely to be fallacious. For, there is no knowing that 
the conditions obtaining to day will hold good at this time next 
year The uniformity of nature does not mean that the sa^me 
day of the same month of different years, the same conditions 
will prevail. It may be that the atmosphenc pressure •will 
-differ at tins time next year, In that case water will not freeze 
exactly at 32* at this time of the next year. 

192 Q It IS a common hypothesis in Bengal that railway 

embaf kments are the cause [p/oximate or remote) of malarial 
/ever What logical processes would be required to prove err 
refute the hypothesis ? {Do), , 

A We should first apply the M of Agreement in order to 
be convinced ot the high probability of the given hypothesis 
And if we find m numerous instances that all the places, where 
railway embankments have been constructed, have been visited 
by roaiaiia, then we shall apply tbe Joint Method in order to 
■ensure the conclusion And if we see that the places where 
■there are no such embankments aie free from the scourge of 
'malaria, * we should regaid tbe conclusion as very much 
^ approaching certainty but with a view to rest the conclnsion 
on a sounder basis we ought to calculate a pnon why that 
should be the case. We may reason^^ thus Railway 
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-embantments caase stagnation of water, and stagnant water 
•manses mosquitoes, which are known to be the cause of noalana. 
Hence we see how such embankments are tbe remote cause of 
malaria." Thus tbe hypothesis may be proved by combmed 
induction and deduction 'But if tbe hypothesis cannot stand 
all those tests, then it must be discarded. 

193 Q. YesUrday the smohe of the chimntf Undid to 

sink d&wntvardst and tf rained in the afternoon ; can any connec- 
■tion he inferred from this ? (Do). ' 

' A. The fact that smoke tended to sink downwards mdi- 
icated that the pressure of the atmosphere was less than normal 
which 13 the case when air is charged with plentiful vapour. 
Hence the atmosphere was vapoury yesterday, and the natural 
consequence was that there was ram. But the sinking of the 
smoke should not be regarded as the cause, but only as a sign 
of ram. 

194 Q When Crusoe saw the print of a bare foot on the 
sandy shore^ he thought at once that lavagts had landed on his 

'■island Give a logical analysts of Crusoe's thought. (Do.) 

A. Crusoe thought thus Since it is the print of a bare 
(unshod) loot, it must be the footprint of a savage, for the 
civilized people do not • travel unshod Next, from a single 
ioot pnnt, it is not to be presumed that only one savage 
having a single leg has lauded on the island Savages do 
^ot roam alone, but in groups so as to be able to execute 
their dark designs. Hence a good many savages must have 
landed , but. iheir foot nrintSv being on a sandy shore, have^ 
been effaced - - 4^ > — a ^ 



C U. Questions. 

[ With references and brief answer 

, . 

I Distmgnish between dtiuctton and induction, their 
scope 'and functions. ' 

Explain' what sort of logic is used in order to make the 
following statements i — (a) The heat of June is followed by 
the refreshing showers of July, (b) Homer is the common 
property of all later poets, (f) Plants must breathe in order 
to live. 


, {{a & b JInductions per simple enumeration, tor based on 
nncontradicted expenence (c) Inference from analogy. The 
argument is just this • — Plants resemble animals in respect of 
origin, growth, decay, and death , therefore, there must be 
resemblance also in respect of breathing ] 

a. What is meant by the cause of an event ? How does 
a cause differ from conditions ? A balloonist, unable to make 
a successful parachute descent, falls headlong and dies. 
Determine clearly the cause and conditions of his death. 


CQ' 3**] 

3. Esther, What are the various canons of ehmination f 
Show, by concrete examples, how each of them furnishes a 
method of enquiry mto causation [Q. 71.] j 


Or, What is meant by varying the circumstances in scientific 
investigation ? Discuss, giving illustrations, the nse and 
necessity of this process. [Q. 15]' 

4 Either, Explain the nature, modes, and limits of 
logical explanation What is its relation to hypothesis and 
induction ? Contrast the scientific conception of explanation 
with the popular [Chap XIJ 

Or, Discuss the nature, value, and uses of analogical 
reasoning How does analogy differ from induction and 
generaUsation ? [Chap. IX |. 


5. Either, Distinguish between observation and expert 
ment, and explain their importance in inductive Logic, 
Discuss the comparative advantages add disadvantages of 
these two processes [Chap. Vj 


Or, Explain and illustrate four of the following — Plurality 
of Causes, Intermixture of Effects, Law of Nature, Empirical 
Law, Working Hypothesis, Necessary Truths [QQ 39, 33, pJf 
100, T 2 I, i 6 ij. 
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6t Distinguish bet^^esn fton obsiftsotion and inal-ohstnoHoi* y 
gWing concrete examples of their various forms. State 
your opinion as to which is mora common in actual life 

tQ- 1753. 

7. Test any four of the following arguments — 

(a) The non co^jpeiators should not boycott the 
nniversity, for their leaders are,all educated men. 

(b) The Reforms have given a death blow to Bolshevism 
in India, for the people are now looking forward to a better 
state of things 

(c) Life is but light, and no wonder that a man should 
be cut off in the prime of Ufe ; a light burning brightly is very 
often put out by a puff of wmd. 

(d) The university is the Temple of Learning, and 
therefore politics has no place m it. 

(e) We should not monm the death of eminent men, 
for by the law of the survival of the fittest those that are siiU 
alrve must be fitter and better than those that are gone 

(f) Oh, I would give the whole world for peace of mind, 
for that is really invaluable. 

(g) I do not consult physicians, for those that do so 
also die 

[ (a) Because the leaders are educated, it does not follow 
that they should not preach the boycott of the university 
Being themselves educated, they are m a position to judge 
of the merits of the university education And if they ate 
convinced that such education is productive of useless or 
injunous results, they may well ask their followers to boycott 
the university and follow more suUable lines of occupation 
Hence the argument commits the fallacy of non sequtiur 

(b) Falsity of premiss, for the people are rather growing 
more and more despondent and desperate (Discuss this) 

(c) False analogy, based on figurative resemblance (Discuss). 

(d) Undue assumption of premiss, for the assumption . is 
that politics has no connexion with learning, whereas, as a 
matter of fact, we learn a good deal from politics (e) The 
law of the survival of the fittest cannot rightly be dragged 
down to individual cases. A may be far fitter than B, but 
siill may predecease B, Hence falsity of premiss (f) The 
assumption is that the whole world may be sacrificed for 

II 
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•something invaluable There is nothing wrong in ■ such an 
assumption Hence if the exclamation may be regarded 
as an argument at all, <it is all ngbt. (g) The evident coa* 
elusion IS that physicians are not worth consultatiou " But, 
from the fact that some of the patients attended by the 
physicians die such a conclusion does not follow (say whj). 
Hence the fallacy of mn ttquitur\. 

[ 1923 } 

I. Is Inductive Reasoning merely the converse of 
Deductive Reasoning ? Fully discuss this question, and m 
this connexion bnng out clearly the relation of one to the 
other, 

2 Ettker, Distinguish between Perfect and Inperfect 
Induction, and discuss the question whether perfect induction 
IS demonstrative and syllogistic, while imperfect induction is 
neither. (.Q. i8 Perfect induction, being a mere summa 
tion of particular facts,is no reasoning at all, whether inductive 
or deductive Imperfect induction is what we mean by 
induction, which is not obviously demonstrative (See Q 164)] 

Or, Can Inductive methods be correctly divided into 
methods tUher of observation and methods of explanation, 
ar into these and Expenmental methods? [The question 
IS nonsensical, to say the least of it ] 

3. Eithtr, When is it necessary to employ the Joint 
method of Agreement and Difference ? Give a concrete 
example of the application of this method ( Q, ^8] 

Or, A man goes out into the open air where a cold breeze 
IS blowing, and gets a cold What is the cause of his getting 
a cold (a) from the practical point of mew, (b) from the 
scientific point of view ? Fully explain the scientific concep- 
tion of causation. (Q 32] 

4 Explain fully, with illustration . — (a) The oifference 
between fact* and theory ,(b) vtra causa and crucial experiments. 
[QQ 121, S26, raSJ. 

5 What precisely is the relation of Hypothesis to 
Explanation f What are the 'different forms of scientific 
explanation ? State and illustrate them. Is explanation 
possible m every case ? [QQ m, n , 114]. 

6, Etihtr, Examine the view ib at— Uhe-in mpnd of alL 
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ttsdf aa inda cdoiiS and mention tfie conditio;^ 

o5^ CQQ* *5» ^ 9 ]- 

Or, Explain classificaiion by definition, by tyns. znd bj 
ssies. Gits a concrete example oI sacb. Wba^in 
conneiion, is the point at issue between Mill and 
Which of them do yon think to bs correct, and why ? [Q.Q. 
135, t 4 o]. 

7. Test any three of the following signments 

(a) Green, colcrar is fonnd only in the snrface r^oa 
o'^ nl^afe If one cuts across a livms twig, the green colour 
wih be seen only in the enter part or the section. Hence tae 
gttaa colour of the plants holds some necessary relation to 
lieht. 

(b) Tjndall found that of twenty-seren sterilised fiasks 
centaining infoslon of organic matter and opened in pure 
Alpine air, not one showed pntretaction ; rrhile of tweaiy- 
taree similar fiasks, opened in a hayloft, only two remain^ 
free from putrefaction after three days He concluded that 
putrefaction is due to Seating particles in tbs air. 

(e) Linnets, when shut up and educated with singing 
lares, will adhere entirely to the songs of those larks, instead 
cf tee natural songs of the linnets. Hence ws may infer that 
birds leam to sing by imitattoa, and their songs are no more 
innate than language is in mao. 

(d) VesaUus found &ai human thigh boae wa- straigot, 
and not curved, as Galen oad asserted Sylvias reprise 
that Galen cotist be right j that the bone was curved in its 
natural conc.don, bat that the narrow trousers worn at toe 
time mads it aitiEdslly straight. 

(e) States tnat have grown outrageously ioiurions have 
cecSned in power. Hence we conclude that luxury was tae 
Cause or their downfall 

[ fs} Misapplication of t'^e Joint msSioS. The couc% 
siou would have been right if ii could have been shown tnat 
woenever tns surfaces of the lucres are exposed tc lignt tney 
contract green colour, and whefiever not so exposed, no green 
colour, i^b) The M. of I?ifference applied here. Wnen the 
emtens were exp^ed to air containing fioating particles, 
lasre was putrefaction, and when exposed to air not oouraia* 
leg such parttclts, no putrefaednru How, if it was sure that 
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there whs nothing in the contents of the former flasks which 
might have led to putrefaction, then' the conclusioQ is all right 
(c) This IS an induction per simple enumeration, but based 
on a very limited scope of experience A sweeping genera- 
lisation IS arrived at after an examination of a number of 
linnets only Besides the fact that linnets can be taught to 
imitate tlie songs of other birds does not prove that they 
have no instinct of singing, for we know that instinct, though 
inborn, may be suppressed by habit Hence the conclusion 
IS wrong (d) Galen's conclusion must be right, if the asssump- 
tion that a curved bone can be made straight by wearing 
narrow trousers be right But such an assumption is not borne 
out by our expenence. Hence undue assumption of premiss > 
(e) The argument is evidently based on the M. of Difference 
When luxury was the downfall was , and when luxury was 
not, the downfall was, not , hence luxury was the cause of 
the downfall This conclusion, thus arrived at inductively, 
IS borne out by deductive considerations also , for if a nation 
IS oiUraeeously luxurious, it grows dead to real progress, 
and hence declines and falls ) 

t 1924] 

r Etthtr, Explain the meaning and scope of Induction,' 
distinguishing if from processes which are improperly called 
inductions Show, by a concrete example, that inductive 
inference admits of being thrown into the deductive form 
I QQ i3< 19, 31 , 171 

Or, Explain your view of the'' relation of Induction to 
Deduction Which of these is the prior process, and on sshat 
grounds do your think it to be so ? [ Q ryi ) 

3 EUhtr, ‘Observation and Experiment constitute tiie 
maUrtal ground of Induction, The law of the unifoimity of 
Nature is the formal ground of Induction ' Fully explain this 

f Q 25 1 

Or, Explain ihe nature of Obseivation and Experiment 
What are the advantages and /the disadvantages of each * 

process? f QQ. 42, 4 3 « J ' 

3 Either, Explain the (b^yd^ishing marks of a cause 
la a locality there has been a sudden outbreak of crimes , 
how would you proceed to investigate into the outbreak ? 

I Q 31 The question of investigation into a particular case 
of causation falls outside the scope of Logic, and as such 
bould not have been asked ], > 
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Or. S’uUy explain what is meant by (a) Plurality of Ca^s, 
and (b) Intermixture of Effects How do they trad to fros- 
'trate the application of the experimental methods? m 
what are the remedies by which the difficulties created by 

-them are OTercome ? [ QQ* 39 » 33 » 49 » 73 J t -ir ^ ' 

4 Either, Explain, giving a concrete exampl^ the Meth^ 
of Difference, and point out its relation to the Methods of O 

'Tariations and Residues. Explain the nature of phenomena 
for the investigation of which the last two methods are parh- 
cularly suited [ QQ 54, 54, 67* The M. of C variations is 
•specially applicable to those phenomena Icnown as permanent 
-causes {Q 6i) It is not, however, undentood to which class 
of phenomena the M. of Residues is particularly applicable } 

Or, Explain the nature of Hypothesis What axe the chief 
r^msites of a valid hypothesis 7 Indicate the place of hypo 
•tbesis in mductive reasoning [QQ 3x8, lai], 

5 Explam ClassiScation, natural and artificial. Is classi- 
fication by definitien, or by type ? Discuss this, [QQ. 135, 
140]- 


6 Either, Explain what is meant by a Law of Nature, 
How would you classify the laws of nature ? Why should 
laws of nature be expressed as Undtnaet only ? [QQ 98, 
100, 107 The meaning of the last part of the question is 
not clear. It 13 urged that all laws should be expressed as 
tendencies Some laws are^no doubt, expressed as tendencies, 
eg, ‘All bodies tend tot^ll to the eartn ’ All bodies tend 
to benave in some particular ways. But these tendencies may 
oe counteracted, so that though they may not always behave 
in^those ways, they tend to do so Hence perhaps it may be 
said that the laws of nature should be expressed as 
tendencies ] / 

Or, Enunciate and explain jhe canons or pimciples which 
^derhe the experimental m^Eods Give concrete iliustralioa. 

IQ 71] 

7 Examine any four o^the following as indactive 
arguments : — ’ L 

(a) All bats are birds, for tcfTy^ave wings 

(b) Wine cannot be injutions to health, for if it were so, 
the Doctors would not have*.Mesctibed it 

ic) Unfortunately all th« men with whom I have been 
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acquataled are selfish , how can I resist the conclusion that 
all men arc selfish 1 * 

(d> The anatomical resemblance between men and apes- 
js marvellous, and from such resemblance we may safely con 
elude that men are descended from apes 

(e) My friend must be a genius, for he has many eccen- 
tncitieS, as all geniuses have 

(() The Professor must be a very learned man, for his 
■words are so big and hard that very few understand them, 

(g) All religions lead to God, for do not all rands lead to 
Rome, and all nyers fall into the sea ? 

I 

[(a) Ihe assumption that all winged creatures nre birds 
is false Hence undue assumption ot premise (bl The 
Doctors presenbe wine only in cases of certain physical de. 
rangements In some such cases they prescribe poisonous 
drugs aLo, from which, indeed, we canu, i argue that poison- 
ous drugs are not injurious to health Ihe fact is that what is 
suitable in a diseased state h not generally suitable in bsaltli 
Hence the argument is fallacious, ^c) This is an induction 
per simple enumeration But it is based on a very limited 
range of experience, and I Invc not evidently tried to enlarge 
the scope of observation Hence tbt^ conclusion is unreliable 
(d) Fiom mere anatomical resemipince between, saJ^A and 
B, the descent of B, from A caDnot%e inferred, for A may as 
well be supposed to descend from B, or both A and B may be 
supposid to descend from a common stock, or the resem- 
blance may be supposed to be accidental Hence the argu- 
ment IS fallacious, as ignoring the plurality of causes, 
the resemblance may be due Ktvfarious causes <e) Frohi 
the fact that all geniuses have* eccentricities it does not follow 
that whoever has eccentricities is^^enius Hence the tallac^ 
of non sequUur (f> Undue >|saihplion of piemise, for big 
and bard words are not necescaVily’ the sign of deep learnin. 
(g) Even if It be granted that, Ay ?nads lead to Rome and tbac 
all rivers fall into the seaAiJ^v-oaClusion does not follow that 
all religions lead to God, for the argument is based on a figut 
ative resemblance of an e*tremf*i<, flimsy charapter. But -as a 
N matter of fact, all roads do not “fM to Rome, nor do all riv^nf: 
fall into the sea Hence the arg'^-bent is false J ' 
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